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The third in a series of cigineer design tests of 20-round plastic magazines for the M16A1
rifle was conducted at Aberdeen Provir - 7,ound by the Materiel Test Directorate from 12
December 1968 to 26 Augus- 1969. Eq.,, ci,.rnbers of test •ýid control magazines we-e
subjected to a series of co.'.iparative evaluations to determine function performanct
characteristics and material durability at -650 F, +155 0 F, and ambient range temperature
(+70°F + 300 F), and in adverse conditions of mud, sand, dust, and water. The test magazine
material was checked for compatibility with various nonstandard solvents and lubricants. A
displacement - time study was made of the magazines to determine cartridge positioning
c•hdracteristics during firing. The teit results reveal *h-t the test magazine requires furthpr
design engineering to improve performance in adverse conditions and to increase material
durability at low temperature.

FOREWMa.

W,.-teriel Test Directorate was responsible for conducting the test and preparing the test
report.

vi
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12 DECEMBER 1968 to 26 AUGUST 1969

SECTION 1. INTRODUCTION

1.1 9ACKGROUND

The inception of the disposable magazine concept during 1967 was in response to an
ENSURE requirement for a low-cost ($0.01 per round ot ammunition contained) magazine
capable of reliable one-time use in the M16A1 rifle. As a consequence of the initial
evaluation of seven designs and subsequent selection, modification, and retest of two
designs, it was determined that a disposable magazine could be made that approached the
performance level of the standard item; however, the estimated production cost would
exceed $S.20 for a 20-round magazine. A re-evaluation of the design concept and required
use was made, The US Army Limited War Laboratory (USALWL) then entered into a
redesign program to produce a magazine capable of performing as a reusable item, equal to
or better than the standard 20-round aluminum magazine. The plastic magazine presently
being evaluated at the direction of US Army Test and Evaluation Command
(USATECOM)(Reference 6) is the product of this redesign program.

1.2 DESCRIPTION OF MATERIEL

The maximum capacity of the test magazine is 20 rounds of ammunition, vertically stacked
in two adjacent rows of ten rounds each. The magazine body, follower, and floor plate are
made of type 6-10 nylon with 50% fiber glass reinforcement. The rectangular-coiled
follower ,tnring is made of coated carbon steel wire Position of the magazine when inserted
into the weapon is regulated by a locking recess located on the left side of the magazine
body.

During weapon firing the cartridges are alternate'v fed from the right and left sides of the
magazine. The follower spring maintains pressure (transmitted through the follower) on the
cartridge stack, properly positioning each round during feeding and, after the last round is
fired, causes the follower to actuate the bolt stop.



1.3 TEST OBJECTIVE

The over-all objective of this evaluation was to deterniuiie the duribhiity and functiondal
reliability of the test Item arn tu compare these data with thOse of the Sttfnddrd rnvad~zirle.

1.4 SUMMARY OF RESULTS

1.4.1 Initial Inspection

The test and control magazines were uniformly manufactured; however, some dimensions
were not within drawing specifications (see measurements in Appendix I).

Inspection of the test magazines revealed the following discrepancies in design and
manufacture:

a. Allowable tolerances of the magazine body (inside width) and follower width at
the points of contact with the magazine caused premature release of the last
cartridge (round 20) during feeding (Reference 3 and paragraph 2.2.4).

b. Irregularities of material distributi3n and shrinkage in the floor plate resultinq in
incomplete formation of the lock detent (Figures 2.2-7 ind 2.2 C).

c. Configuration of the magazine filler grooves required excessive force to be applied
to the filler during its attachment and removal. This condition resulted in injury
to the personnel loading the magazines (cut fingers). Possition of the charger c~;ps.
which is regulated by the relative position of the filler to the magazine, was also
affected when tie filler could not be fully scatei. Ext-neme care had to be
exercised to prevent -.tacking two consecutively loaded rounds on the -ame side of
the rigaza,.e. The dotble-stacking problem became incrtasingly aggravated with
i,,troduction of a redesigned follower (paragraph 1.4.4).

1.4.2 Fxtrerre-Low TL-,pe'-iture (-650 F) Test

Compared ko the UAL4,V disposable plastic magazines previously evaluated iReference 2)
tI-e present iet iwin was less durable. This difference is c.tmonstrated by the drop-test
damage shown in Figures 2-3-1 through 2.3-3. Since the fa'!,jre to feed (FF) malfunctions
were caused by a design deficiency which was recog-ized during initial inspection, these
stoppars were not charged to the test magazine pe-o-rrance. There were no other test
magazine malfunctions.
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1.4.3 E xtreme' Hi- nj its iperaturv I 15~5"F: Test

An increise in pidsticity of the test m1dteridl at ths Wrnlwristure ilirost completely
eliminated tho feedJ Ilip hort-Aage that occurred at .650F,. however, this flexibility (olasnicityi
contributed to the Sepiration of the floor plate from thw magazine body during the drop
test. The F F type niafunictions were niot charged agoaiost poer'orinance (of the test mag'aZife
since the malfunctions had previously been charged to a design deficiency (paragraphs 1.4.?
jnd 2.1) Excluding ill iralfunctilons created by desgn and material c'efects, there were
-/#-. rhmrueable mfldltunctions with the test magaziies.

A total of six malfunct ions occurred with the control magazines. Three of these miagazooes
!had one malfunction each which was attributed to drop-test damage. This damage was
repodired by re-,h4)ing the feed lips.

1.4.4 Function and Durability Test

Functioning performance of the test and control magazines was excellert. During the firio'g
of 20,000 rounds of ammun~ition from each type, only two stoppages with the tusit and six
with the control magazines occurred.

This was the first subtest in which the redesigned follower was used :-'the test magazine,
I he new follawe'- Pliminated the premrature release of the last round in the magazine.
Unfortunately thnis change created another problem. During reloadling of~ the maglazines the
10-round charger anid magazine filler were used. The rectangular profile of the new foliower
iFigure 2.2-6) carn cause incorrect positioning of the first two rounds strivped ficom the first
Clip. These rounds are stacked one on top of the other, which limits the maW-a!ie capacity
to 19 rounds. Th-ss causes a feeding failure (double feed) if not corrected pvnor to firing,
Malfunctions cau,;kx by incorrect loading were not experiencedi, only because of the careful
lcoading procedurez -ised.

1.4.5 Static Dust Test

T!he t,ýt maqazii'es were d;vided into two groups of ten-, one group with the original
follower (roundJ caortrdge pwotile) and the other with the redesigned "oflower (rectangular
car~ridge profile~. 71 w -t control ma' zines were used.. 1 oe orignr'al test mnaW.P~e desigir-
had 3 totai of eight malfunctn- of whi~ch 50% occurred in attempting to fire the first
roun'd. A signifiocant increase in stu.raW5 was recorded for the maa~zsnes when the
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rournds tired. Sixty tour per cent of the 14 sto Jpd(_ s which '.u0urr.f with the coNrtol

magazines were first round malfunctioris.

1.4.6 Dynamic Dust Test

Testing was conducted with 21 redesigned test and an equal quantity of control niagazine•.
Results of the first phase (magazines enclosed in plastic bags) indicate that test magazines do

not degrade weapon perfouma;ace. In the second phase (magdzines without protective

covering) the test magazine became susceptible to the safw,+ cessation of function

experienced in the static dust test (paragraph 2.6).

1.4.7 Sand Test

This test, conducted with 20 redesigred test and 20 control magazines, reconfirms the

inadequacy of the test item design. Due to the amount of bearing surface between the inside

of the maqazine body and its contact with the follower, follower spring, and 20 rounds of

ammuni4tion, the sand granules prevented the ammunition from rising in the magazine as the

top round was removed. This difficulty was not experienced with the control magazines

because of the point-contact design (reduced bearing area) which suspends the follower,

tollower spring, arn cartridge stack within the magazine body.

1.4.8 Mud Test

Results of this subtest, conducted with 20 redesigned test and 20 control magazines,
indicate that performance of both magazine types is not entirely predictabIle, and depends

on distribution of the mud within the magazine and around the ammunition. It is apparent,
however, from the data accumulated, that the test magazine requires less force than does the

contrul magazine fGr stripp-ng the first round from the magazine, and if properly redesigned

may improve functioning performance in this environment

1.4.9 Water Immersion Test

This test was a dual-purpose evaluation. The 20 magazines of each type used in the static

dust test were subjected to field-type cleaning while being immersed in water. Based on the
results of test tur-tioing+. it A3 determined that t i,.V-zines are not adversy affected
by short duration immersion in water a,.id are easily maintainec.

6!
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1.*41~1 D .s4sceiLh ;it T inc- Sttudy

This test was conduclEd in d "*cYe!ii" eiivironment. The results indKite that perforniaitie (f

the redesigned test magazine urxf"¶ thi-s conditK)n is equal to and probably better tfir, the
standard magazine, I is determination excludes the reloading problem caused by the

roctanguiar cartrKldq prohile configuration of the modified followef adnd (he influece that

adiverse condi tiones en i'iofmt-' have upon magazine perforMance.

1.5 CONCLUSIONS

It is concluded that

a. The test magazine functions reliably when not subjected to adverse condil!o)ns

and extreme temperature environments (ref pars. 1.4.4, 1.4.11, and 2.5.4).

b. In order to improve operational reliability in adverse conditions environments, a

change in the follower and magazine body configurations of the test magazine is
required (ref pars. 1.4.5, 1.4.6 (phase 2), 1.4.7, 1.4.8, 2.6.4, 2.7.4, 2.8.4, and

2.9.4).

c. Floor plate retention ot tiie test magazines must be improved to prevent
separation from the magazine body during rough handling (ref par. 1.4.4b and

Table 2-4-1).

d The test magazine material durability must be brought up to the equivalent of

that of the previous test item (ret par. 2.3.4).

e. Redesign of the test magazine follower is required to prevent the possibility of
improper loading when a magazine filler and chargers (clips) are used (ref pars.
1.4.4 and 2-5.4).

f. The magazine filler positioning grooves are not compatible ., the magaziW e
filler which is supplied with the ammunition (ref par. 1.4.1c).

9. Over-all performance of the test magazine approaches, but does not equal, that of

the control (standard) magazine.
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1.6 R ECOMM-:11DATIONS

It is racommendet. that:

a. Development of the plastic magazine be continued as follows:

1) A round cartridge profile be used on the test magazine foilower.

2) The tett magazine body be modified to reduce the total surface area which
contacts the follawer, cartridges, and follower spring. The shape of the test
follower be changed to be compatible with the magazine body redesign.

3) The groove in the magazine body which located the position of the magazine
filler be LhdC0, j.. to reduce the amount of force required to attach and
remove the filler during reloaoing.

T) rhe floor plate Ie redesigned to improve the latching characterist;cs and
theteby insure retention under all environments and rough handling
conditions.

5) All proposed changes to the M16A1 rifle be raviewed to insure continued
compatibility of the magazine and weapon (paragraph 6c of Reference 4).

b. The above recommendations be incorporated in the magazine design prior to any
issuance of the test magazines for Southeast Asia !SEA) evaluation.

6



SECTION 2. DETAILS OF TEST

2.1 INTRODUCTION

A test plan outline (Reference 7) was furnished by USALWL as a guide to testing. A series
of changes to this outline were verbally coordinated between Materiel Test Directorate
(MTD) and USALWL at the direction of USATEGJM (Reference 6). The final plan of test is
reflected in the methods paragraphs of this section.

A design change was made in the test magazirne follower which eliminated premature release
of tne last round from the magazine. Although this condition was detected during the initial
inspettion, implementation of the change could not be effected until after completion of
the extreme-temperature tests. These tests were not refired with the redesigned-follower
magazinps since performance in adverse conditions tP.ts with these mauazines indicated that
other changes were necessary. The prim:ry change required is a reduction of the bearing
surfaces inside of the magazine body where the follower, follower spring, and 20 cartridges
are in contact. This change can be accomplished by inclusion of radial-form ribs, similar to
those of the control mag3zine, and a change in follower profile to obtain minimum bearing
surface without ircreaseing tilt (rotation about the longitudinal axis). This tilt contributes
to premature release of the last round.

Listed in Table 2.1-1 are the malfunctions encountered with the test and control magazines.
The legend relates to all subtests in this report. Figure 2.1-1 shows the peculiar type of
double feed malfunctions.

Table 2.1-1. Legend of Malfunctions

Malfunction Description

FS1 Failure to strip first round from a fully loaded magazine.

STUB-1 Bullet m6plat of first round from magazine contacts receiver
below feed ramp of barrel extension.

FS Failure to strip other than first round from a magazine.

BOB Bolt override of base of top round in magazine.

FBR Failure of bolt to remain rearward after last round is fired.

FF Failure of magazine to feed a cartridge into proper position
to be stripped from the feed lips.

DF Double feed (Figure 2.1-1).

7



VIMI

Figure 2.1-1: Right Side View of M16A1 Rifle Showing the Peculiar Type of DF
Malfunction Which Occurred during This Test.

2.2 INITIAL INSPECTION

2.2.1 Objective

The objective was to determine the characteristics and condition of the test and support
materiel prior to conducting the extreme temperature, adverse conditions, and reliability
test phases.

2.2.2 Criteria

Criteria are as follows:

a. The component parts of the test magazines must be fiee of design, material, and
manufacturing defects that would impair reliable functioning and durability.



b. The assembled w•qiazine must be capable of co11td,1ni(J j 11maxIMUrm of 20
c•artridges when fully loaded.

c. The magazine must possess the capability of being loaded by use of 10-rournd
chargers.

2.2.3 Method

All test and control magazines were visually inspected for manufacturing and material
defects. Radiographic pictures (X ray) were obtained of all test magazines which were
subjected to drop tests. Physical measurements were taken, as required, to determine the
degree of manufacturing uniformity, dimensional conformity to the specification drawings,
and compatibility with the M16A1 rifle.

Weapon measurements were taken, as required, to determine weapon serviceability. Each
weapon was function-fired with test and control magazines in accordance with the schedule
given in Table 2.2-1 to determine if any design defects, previously not discovered, were
present. The weapons were cooled after trials 2, 4, and 5. The cyclic rate of each 20-round
burst and function performance data for all firing were recorded.

Table 2.2-1. Inspection Test Firing Sequence

Trial Firing Mount
No. Typea Magazine Type Mode of Fire

1 QA Control 3- to 5-round burst
2 QA Control 20-round burst
3 GA Test 3- to 5-round burst
4 QA Test 20-round burst
5 Benchrest Test 20-round burst

aThe quality assurance (QA) mount was the standard item for use in testing M16A1
rifles at the various contractor's plants; benchrest signifies that the weapon was

sioulder-supported during firing.

2.2., Results

The test and control magazines were uniformly manufactured, although some dimensional
specifications were not met. Individual measurements are given in Appendix I. Figures 2.2-1
through 2.2-6 depict the test and control magazines anid components thereof. Radiographs
of the test magazine components show that variances in material distribution and
nonuniform shrinkage caused irregularities in configuration of the floor plate latch detent
(Figures 2.2-7 and 2.2-8).



Figure 2.2-1: Left Side View of 20-ROurId Aluminum (Control) Magazine.

Figure 2.2-2: Second Engineer 'Dsinq Ttm., 'EDT) M 'gazine (Type lA) Showing LtIt

Side View. Note the Absense of \v ortwc-l Gr,o,,' .jt T,,;) Rear of Magazine Which F ac Iltatef
Attachment of Magazine Filler, and O , i•cffvr.,mn(-,f the Base Confiquralton to That of
Figure 2.2 4.

10



Figure 2.23: Top View o! the Test Magazine As Molded Prior to Removal (ny
Sawing) of Cie Rear of the Feed Lips As Illustrated in Figure 2.2-4.

Figure 224: LEFT: Side View Showing Design Changes of Third EDT Maiazine
(Type 13,. R!GHT; Pear View of Same Mag--azine Displaying Die Crack Mark.

U]



Figure 2.2-5: Disassembled View of Test Magazine (Type 1B) Showing (TOP to

BOTTOM) the Magazine Body, Follower, Follower Spring, and Floor Platc.

12
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Figure 2.2-6: Comparison of Magazine Follower Designs: 1. Control Magazine. 2.
Second EDT (Type IA) Magazine. 3. Third EDT jType 1B) First Design. 4.Third EDT
(Type 1B) Second Design. (Nos. 2, 3, and 4 are Test Magazines.)

13



F~qure 2.2 7: Radiograph (X Ray) of the Floor Plate fromn Test Moq0iimle Ný- 168

Sýo,,tri' th rre~gularities of Material Distribution and Flow Pattern.



Figure 2.2-8: Rear View c, the Tt-st Magazine No. 168 Showing irregu arities of Fioor
Plate Latch Detent (LEPT) and a Normal Magazine (RIGHT) for Comparison.



Welqhts of the magazines are given in Table 2.2-11 and weapon measurements in Table

2.2-111. The average cyclic rate of fire for the 15 weapons using the control magazine with

the weapons fired troii the QA test stand was 800 rds/min. The test magazines evaluated

under the same conditions gave a 786 rds/min rate. A decrease of 22 rds/min was
experienced when the weapons and test magazines were fired ff..m the shoulder. This

reduction in rate is considered normal and is related to shoulder-firing conditions.

Table 2.2-11. Component Composition and Weight
of Test and Control Magazines

Magazine Sample F'oor Follower Wei&ht lb

Type No. Piate Original Redesign Body Spring Totala

Testb I 0.02 0.01 0.01 0.11 0.03 0.17
2 .02 .01 .01 .11 .03 .17
3 .02 .01 .01 .11 .03 .17
4 .02 .01 .01 .11 .03 .17
5 .02 .01 .01 .11 .03 .17
6 .02 .01 .01 .11 .03 17
7 .02 .01 .01 .11 .03 17
8 .02 .01 .01 .11 .03 .17
9 .02 .01 .01 .11 .03 .17

10 .02 .01 .01 .11 .03 .17

Average 0.02 0.01 0.01 0.11 0.03 0.17

Contro!c 1 0.01 0.02 0.12 0.03 0.18
2 .01 .02 .12 .03 .18
3 .01 .02 .12 .03 .18
4 .01 .02 .12 .03 .18
5 .01 .02 .12 .03 .18
6 .01 .02 .12 .03 .18
7 .01 .02 .12 .03 18
8 .01 .02 .12 .03 .18
S .01 .02 .12 .03 18

10 .01 .02 .12 .03 .18

Average 0.01 0.02 0.12 0.03 0.18

aOnly one follower (ci-.Igina or redesign) conside,,td.
bAll plastic componenrt are made of nylon, type 6-10, with 50% fiber glass reinforce-

ment. Follower spring materia! is carbon steel r.er specification QQ-W-470 with pro-
tective finish 3.3.1 of MIL-STD-171.

CMaaine body is m;-;d o' aluminum alloy 6061-0 strip per specification QQ-A-250. 11
with magnesium corizert at 1.0/1.2%. T6 cofr-lition after forming and welding.
Mi-murn Brinndl 80 (10-nm bali - 50-0-kg load); finish MIL-A8625. type 3. class 1,
0.0010 , 0.00C2 ir-,h. Solid him hibricat electrofilm 99-A at 0.0002- 0.0004- inch
thickneis. Fo4!ower material is die rcjstiru, alloy A- 3 .8 *er specification 0O.A-591.
FPoor plate materia. is •'06!-T4 alumrnum strip ,er svec•f.•cation QQ-A-225'8; etched
f!i-- r ;2..2 of MIL-Siu-171, d-yed tlck. Follower sprn,-.' material is carbon steel

sp-cificltion 00 W.470.; -ih Iin~th 3.3.1 of MIL-STD 171.

16



TLble 2.2 III. Ph Vsical Characteristics of Weapons

Weapon Type M1bAI rifle.

Wedpon Nos.
APG Physical Measuremrits, in.

AssignKd Serial Head Space F iring Pin Protrusi~ro

1 1089798 1.4656 0.034
2 1090627 1.4646 .033
3 1090791 1.4646 .030
4 1091331 1.4646 034
5 1091713 1.4666 .032
6 1392509 1.4646 .033
7 1094769 1.4656 .031
8 1094915 1.4646 .032
9 1096034 1.4656 .034

10 1096779 1.4646 .031
11 1096890 1.4646 .033
12 1097064 1.4646 .031
13 1097430 1.4656 .034
14 1100035 1.4656 .033
15 1101003 1.4646 .034

Average 1.4650 0.033
Maximum 1.4666 .034

Minimum 1.4646 .030
Extreme variation 3.0020 .004

During the inspection firing, no malfunctions occurred with the control magazines. Six FF's
and four FBR's occurred with the test magazines. Firing was from the QA test stan('. An
adc;:Ional five FF-type stoppages occurred when the rifles were shoulder fired. !n all
instances the FF malfunctions were last-round occurrences where the loaded cartridge was
in( )rrectly released from the magazine feed-lips prior to entry into the weapon chamber.
The USALWL was notified about this design deficiency. They requested that the
-.,- .ne-temperature tests be conducted to determine material durability and stated that a
component redesign would be immediately undertaken to correct the problem. As a result, a
new follower configuration was manufact ,red and ready for testing at the start of ambient-
temperature function ano 2jr-pl-ility and adverse conditions phases (Figure 2.2-9).

'7



Figure 2.2-9: Cutaway View (Left Side Removed) of the Interior Configuration of the

Test Mag3zine with Redesigned Follower Positioned toward the Bottom of the Magazine.

The Three Arrows Indicate the Contact Surfaces of the Follower and Magazine Body Which

Causes Seizure between These Components and Prevents Upward Movement of the

Ammunition Stack during Firing in Adverse Conditions.

2.2.5 Analysis

The M1GA1 rifles were found t, be in satisfactory condition. The control magazines, having

p,-eviously been purchased and accepted by the US Government, are considered

representative of production samples and therefore satisfactory for test purposes although

some dimensions exceeded tolerance allowances.

A change in configuration of the test magazine is required to eliminate the problem on

nonretention of the last round. Gating o. the floor plate die should be changed to insure

complete formation of the lock dete-t. As a result of these design problems, the test

magazine does not completely satisfy the test criteria.
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2.3 EXTREME LOW TEMPERATURE TEST (65 0 F)

2.3.1 Objective

The objective was to determine the relative material dUrability and functional reliability of
the test and control magazines.

2.3.2 Criterion

The material durability and operational reliability of the test magazine must be equal to or
surpass that of the control magazine.

2.3.3 Method

Prior to te~ting, each rifle was cleaned with PS 661-B solvent and lubricated with
MIL-L-14107 oil. Maintenance on the weapons during firing was performed only if
unsatisfactory weapon functioning, not associated with magazine performance, was
evidenced.

Five weapons, 50 each new test and control mzgazines, and 10,000 rounds of M193 ball
ammunition (packed in 10-round charger clips) were temperature-conditioned at -650 F in
accordance with Refeience 1. Prior to test functioning, a drop test was conducted in the
following manner:

a. From d height of 5 feet, 25 fully-loaded magazines of each type were dropped
twice onto a flat concrete surface (first on top forward and then top rearward
area of the magazines).

b. T;ie remaining 25 test and control magazines were dropped (fully loaded) to
impact on the base, in a base-forward and a base-rearward impact attitude.

c. The maaazines were visually inspectad after each drop trial, and a record was
made of any resultant damagp.

d. After completion of test firing, photographs were made of material drop-test
damage to the magazines.

The firing exercise was conducted in accordance with Table I-I, and the cyclic rate of fire
for all 20-round automatic bursts and malfunction data for all firing were recorded.

A supplementary droo test w3s conducted with 20 samples each of the test magazines used
in the second FDT (type 1A) and this EDT (third)(type 1B). Each type was divided into
groups of ten magazines and dropped in accordance with the procedures outlined above,
except that the type 1A magazines were dropped onto concrete and 1B type onto 3/8-inch
plywood.
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2.3.4 Results

Data from the prefirirg drop tests are given in Tables 2.3-1 and 2.3-11. Function performance
data are tabulated in Table 2.3-111. Figures 2.3-1 through 2.33 show damage to the
magazines caused by the 5-foot drop test. Cyclic rate of fire data are given in Table I-IV.

fable 2.3-1. Five-Foot Drop Durability ol Third I DT Magazines,

l.ow- temperature 'rest (-6501-)

No. Malfunctions No.

Without Drop-(aused Detects Magazine%

Maga- l)rop- Ijected Uablc
zinc Drop Cauwd Feed-Lip Damage Floor No. No. Total Alter
T) pe Orientation No. [roppeda Defectsb Right Left Both Plate Mags Rds Defectsc Drop Test

rest ( IB) Base 1 25 2 4 14 17 21 35 d4

Feed lips 25 1 8 2 9 24 34 43

Base 2 25 4 5 1 1 20 29 27
Feed lips 25 4 2 3 1 21 29 27

Control Base 1 25 6 16 3 6 19 1

Feed lips 25 1 4 4 24 29 32

Base 2 25 11 2 13 20 I5
Feed lips 25 2 12 1 1 17 17 31

aA total of 50 magazines per type were drop-tested twice; 25 on the feed lips and 25 on the floor plate.

bNo test and only two control magazines completed both drop trials without incidence of drop-caused defects.
CNumbeT of rounds ejected from individual magazines are not included in these totals.
dBroken right feed lips caused release of ammunition.
eTop spot weld at rear of magazine was broken, causing expansion of feed lips and release of ammunition.

Table 2.3-11. Comparativea5-Foot Drop Durability of Second and Third EDT Magazines;
Low-Temperature Test (-65 0F)

Without Drop-Cau5sed Defects
Test D Drop. Ejected

Magazine Caused Feed-Lip Damage Floor No. No. Total
Typesb Orientation No. Droppedc Defectsd Right Left Both Plate MM Rds Defectse

IA Base 1 10 3 1 1 5 6 7
Feed lips 10 0 3 1 0 is 16

Base 2 10 1 2 5 6 7
Feed lips 10 3 1 6 6 7

IB Base 1 10 3 7 8 7
Feed lips 10 0 3 4 3 10 12 20

Bas 2 40 6 4 4 4

Feed lips 10 0 8 8 8

aType IA m,"Iazines were dropped onto a flat concrete swface and type IB onto 3/8-inch plywood.
bTypc 1A used in the second EDT and type IB in the present (third) EDT.
CA total of 20 magazines per type were used ; ten were drcpped twice on feed lips, the remainder on

the base.

t•One type IA and two type 1B magazines completed the Orop tests without defects.
eNumber of rounds ejected from individual magazines are not included in these totals.20
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Figure 2.3-1: Material Damage to Third EDT (Type 1B) Magazines Caused by Drop
Test at -65 0 F onto Concrete Surface. Note Feed-Lip Breakage.

Figure 2.3-2: Material Damage to Third EDT (Type 1B) Magazines Cdused by Drop

Test at 65°F onto 3,8IncC" Plywood. Note Damage Similar to Figure 2.3-1.

22



Figure 2.3-1k Material Dam;?ge to Second EDT Magazines (Typ2 1A) Caused by Drop

Test at 35 0 F onto Concrete Surface. Note Greatly Reduced Damage to Feed-Lip Area,

whien Compared with Type 13 Magazines.

2,3



2.3.5 Analysis

The change in drop test impact surface from 3/8-in plywood to concrete (necessary to
conform to current test procedures) increased the severity of the material damage to both
test and control magazines. However, based on the results of the supplementary drop test, it
is apparent that there has been a definite degradation of material strength with the latest
test magazine configuration (Figures 2.3-1 through 2.3-3).

Provided that material failure does not occur with the test magazine, its capability to resist
permanent deformation, caused by drop impact, is better than the standard control
magazine (see Figure 2.4-1 for control magazine deformation). Because of the present
inability of the test magazine to avoid breakage of the feed lips, the test criterion has not
been satisfied.

2.4 EXTREME HIGH TEMPERATURE ItST (+155 0 F)

2.4.1 Objective

The objective was to determine the relative material durability and functional reliability of
the test and control magazines.

2.4.2 Criterion

The material durability and operational reliability of the test magazine must be equal to or
su. pass that of the control magazine.

2.4.3 Method

Prior to testing, each rifle was cleaned with PS 661-B solvent and lubricated with
MIL-L-46000A semifluid oil. Maintenance on the weapons durina firing was performed only
if unsatisfactory weapon functioning, not associated with magazine performance, was
evidenced.

Five weapons, 50 each new test and control magazines, ard 10,O00 rounds of M193 ball
ammunition (packed in 10-round charger clips) were temperature-ccnditioned at +155 0 F in
accord3nce with Reference 1. Prior to test functioning, a drop test was conducted in the
following manner:

a. From a height of 5 feet, 25 fully-loaded magazines of each type were dropped
twice (first on top forward and then top rearward area of the magazines) onto a
flat concrete surface.
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C'. [Ito '1 1, rcti•;s Wetr. v isually inSl)eCtul, atter eadI (it oI Ii II', l ,at' a r1iiu1,rd Wd,

,illdo of mny rV'sLInlt.ll (I.drlitIle.

hit., ti•11o t-tef( -Ise wds c(oiiuc ted hi accordaiice with Table I II anid ttf i( cyclic rate (A fire
fot all 20 I-,nd au1to01attic bursts and malfunction data for all firi m(.t were r(ecordled,

,.4 Results

Data relating to the 5 toot drop test and function firing performance are given iti Tablet
2.4-I and 2.4 lI. FigLures 2.4 1 and 2.4-2 show the drop-test damage sustained by the control
and test niagazines. Permanent deformation of the control magazine feed lips and swelling
,t the magazine body, while severe, did not impede use in most instances anid was repairable
in those instances where malfunctions resulted. Test magazine damage was negligible.

/
Figure 2.4-1: Five-Foot Drop Test Damage to Control Magazines at +155 0 F. LEFT to

RIGHT: Top Forward Portion of Right Feed-Lip Bent Inward; Three Magazines with
Deformed Rear Portion0 of Feed-Lip; and One Magazine with Floor Plate Damage. Similar
Results Occurred at -65 F.
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Figuru 2.4-2: Five-Foot Drop Test. Representative Darnage to Test Magazines at
+155 0 F 'iight Deformation of Magazine Body (Arrows) is the Normal Extent of Damage
Occurring on These Magazines.
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Table 2.4-11. High-Temperature (+155 0 F) Function
Performance Data

No. of Malfunctions

Average Weapon Mode of Fia
Magazine Cyclic Rate, APG
Type _rdsmin Wgzi2 fA SA B w

Test 863 11 4 4 10 1d
Control 854 0 1 b1 2

Test 941 12 0 4 5 9
Control 931 0 1 0 1

Test 914 13 2 5 8 15
Control 900 0 1 0 C 1

Test 912 14 1 2 8 11
Control 902 0 0 1 1

Test 924 15 5 7 15
Control 922 0 0 1 c 1

Average Total
Test 911 Test 12 15 38 68
Control 903 Control 0 3 3 e 6

aFA = Fully automatic, SA = Semiautomatic, and B = Short automatic bursts.
bThis malfunction was a first-round stub which can occur in any mode of fire.
CThis malfunction was a bolt override of the round which damaged the cartridge

c3se. It was caused by drop-test damage to the magazine feed lips. This damage
was subsequently repaired and no further malfunctions occurred during the remaining
four trials.

dTwo magazines developed material failure which cau•,d three malfunctions. The
magazines could not be repaired and were withdrawn fom *est.



2.4.5 Analvsis

Eighty five per ce,,. of the malfunctions that occurred with the test magazines were

at;ributable to design deficiencies (pdragraph 2.1) With the exception of two instances

of feed-lip breakage, the test magazine structure was not affected by the 5 foot drop

test (Figure 2.4-2). Damage to the control magazines which adversely affect functioning

performance is correctable (Table 2.4 11, footnote b). As a result of the desqn

deficiency in the test magazine, the test criterion has not been satisfied; however, with

exclusion of this problem, the test and control magazine performance is equal.

2.5 FUNCTION AND DURABILITY TEST

2.5.1 Objective

The objective was tu determine the relative functional reliability and material durabdiity of

the test and contro! magazines.

2.5.2 Criterion

The material durability and operational reliability of the test magazine mnust be equal to or

surpass that of the control magazine.

2.5.3 Method

Prior to testing, each rifle was cleaned with PS 661-B solvent and lubricated with

MIL.L-46000A semifluid oil. Maintenance on the weapons and manazines during the firing

exercise was performed only to the extent of ensuring proper mechanical oleration.

The firing sequence was conducted in accordance with the schedule given in Table i-I11, and

the malfunction and cyclic rate of fire datn were recorded.

2.5.4 Reists

Table 2.5.I gives tne function and durability test data. Appendix I contains the individual

round data.
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I at'lc 2 S.!. i unction and ;ulablIhl) I st D)ata

No. otwd
Magazinei No. RJ , Avg Cycli, Rate. No. Magarins Total No.

Type Load No. Tested I red risj]mn with MaJfuna'jlons Malluntc:tnvn

'est I to 5 100 10000 831 2 2

b6 t0so a to 10000 842 0 0

? o150 20000 836 2 2

'ontrol I to 5 100 IO o 825 2 2

6 to 50 1o 10000 844 3 4

1 to 50 20000 834 5 6

a'Ien magazines selected from the original 100-magazine sample.

This was the first subtest which utilized the redesigned follower. An immediate
irnprcvement in function performance was evidenced; however, the new design induced a
loading problem into the system. When the magazines were loaded by charger clips, the
retangular cartridge dummy on the follower caused the first two rounds in the magazine to
stack on the same side. This reduced the magazine capacity to 19 rounds and additionally
would cause a double feed of the last two rounds from the magazine unless corrected prior
to firing. Data pertaining to individual cyclic rates of fire are given in Tables I-VII through
I-IX.

2.5.5 Analysis

Function performance of the test and control magazines was excellent; however, because
the test magazine is capable of being incorrectly loaded when using charger clips, the test
item cannot be considered equal to the control magazine.

2.6 DUST TEST (STATIC)

2.6.1 Objective

The objective was to determine the relative functional reliability oi the test and control
magazines in a dust environment.

2.6.2 Criterion

The material durability and operationai reliability of the test magazine must be equal to or

surpass that cf the con'ro' magazine.

jL:



2.6.3 Method

Twenty magazines of each type were simultaneously conditioned in accordance with the
procedures outlined in Reference 1, except that the weapons were not conditioned in the
dust. The magazine array was estab;ished ir, conformit- with Figure 12.

Five magazines per weaajn were test fired, alternating the mode of fire as follows: burst,
automatic (20 rounds), semiautomatic, burst, and semiautomatic. Maintenance was
performed on the weaporns after each 100 rounds fired.

2.6.4 Results

Func:ioning performance data are given in Table- 2.6-1 and 2.6-11. The malfunction rates per
100 rounds fired ard the percentage of first-round malfunctions (FS1) respectively are as
follows:

a. Test magazines with round ca:.tridge profile follower - 4U0, 50.0%.

b Test magazines with rectangular cartridge profile follower - 27.4, 10.7%.

C. Controi magazines - 3.5, 64.3%.

These data indicate that a design problem exists with the test magazine; the follower fails to
rise, even after repeated attempts to forcibly correct the problem by sharply impacting the
magazine on the shooting bench. This failure is caused by excessive bearing surface of the
magazine body (sides) contacting the follower and cartridges. The fine dust particles (140
mesh) cause seizure cf the moving components.

The variation in functioning performance of both test and control mzgazines was caused by
the magazine position within the dust box; the magazines closest to the dust intake received
the greater concentration of the dust. The magazine array in the dust box (Figure 1-2) was
designed to cover oust distribution on an equaý basis for each magaziiie type.
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2.6.5 Analysis

Cessation of function of the test magazine with the redesigned follower prevents the test
criterion from being satisfied. Use of the original follower design did eliminate the problem
of function stoppage. Although premature release of the last round in the magazine did not
occur, the malfunction rate of the test magazines was still twice that of the control
magazine.

2.7 DUST TEST (DYNAMIC)

2.7.1 Objective

The objective was to determine the comparative function perfc,,iance of the test and
control magazines in relation to weapon performance when the systvm is fired during dust
conditioning.

2.7.2 Criterion

The material durability and operational reliability of the test magazine must be equal to or
surpass that of the control magazin,..

2.7.3 Method

Three weapons were cleaned with PS 661-B solvent and lubricated with MIL-L-46000A
semifluid oil prior to this test and after each magazine type tested. Each -ifle was fired 140
rounds while being subjected to a continuous blast of dust in a specially contructed box.
The 140-mesh silica flouw dust was introduced into the dust box at a rate of 2 pounds per
minute and circulated by z blower which was operated at a rate of 60 rpm. The weapons
were fired, al ernately in 20-round bursts, semiautomatic fire, and 3- to 5-round bursts with
the first, fourth, and seventh magazines fired in 20-round bursts. The rate of firing was
approximately one magazine every 20 seconds for a total test time duration of 2-Y/ minutes.
The magazines were protected from the dust by use of plastic bags until ready to load into
the weapon. Cyclic rates of fire and total firing time were recorded.

If the firings were accomplished without malfunctions which were not readily clearable, the
weapons were cooled and the firing cycle was repeated for two more trials (420 rounds,
total of three trials). Clean magazines (not maintained) were used.

The weapons wore maintained and the above s~quence was repeated with the other
magazine type (three trials oT 140 rounds each).
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Two weapons and the test and control magazines were maintained and the testing (total of
420 rounds on each type magazine) was repeated with the protective covers removed from
the magazines.

2.7.4 Results

Table 2.7-1 gives the data for the dynamic dust test. With the exception of one trial with
weapon No. 2 using the control magazine, both magazine types functioned reliabiy when
provided with protective covering. Without the protective covering the test magazine is
susceptible to function stoppage as previously detected during the static dust test. The
control magazines functioned satisfactorily after first-round stripping was accomplished
with the bolt closure assist device.
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2.7.5 Analysis

The test magazine requires less effort to strip the first round from a fully- loaded magazine
than does the control magazine. (Note the difference in total number of FS1-type
malfunctions.)

The test magazines must be equipped with dust covers to prevent possible function failure in
a dusty environment (see Table 2.7-1 phase 1 and Table 2.6-1 for comparison).

Provided that protective covering is used on the magazines, the test criterion is satisfied;
however if this covering is not present, then the test magazine is susceptible to an increase
in malfunctions and possible function stoppage during firing.

2.8 SAND TEST

2.8.1 Objective

The objective was to determine the relative function performance of the test and control
magazines after conditioning in a sand environment.

2.8.2 Criterion

The material durability and operational reliability of the test magazine must be equal to or
surpass that of the control magazine.

2.8.3 Method

Four M16A1 rifles were cleaned with PS 661-B solvent and lubricated with MIL-L-46000A

semifluid oil. Twenty magazines of each type were tested in the following manner:

a. Each magazine was completely covered with clean, dry silica- core sand.

b. The magazines were re;;moved from the sand, wiped on the outside, inverted and
shaken vigorously to remove any accumulation of sand from the interior, and
then test functioned,

Five magazines per type per rifie were tested.
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2.8.4 Results

Tables 2.8-1 and 2.8-11 give the results of the sand test. Figure 2.8-1 shows one of the FF
malfunctions which occurred with the test magazines. The follower and last cartridge were
swurely held in position by several small granules of sand. A discussion of this condition
and corrective action required is given in paragraph 2.1.

Table 2.8-1. Sand Test Data for Test Magazines

No. Rds Fired
APG BeforeWeapon Magazine No. Malfunctions by Type Before First Function

1 301 4 2 1 3
302 1 4 4
303 1 2 3 7
304 1 1 1
305 1 2 2

2 306 1 1 b-
307 1 1
308 2 2
309
310 1 1

3 311 2 1 3
312 1 1 1
313 1 3 1 1 1
314 1 1 1
315 1 2 2

4 316 2 1
317 1 1 1
318 1 1 03,9
320 11

Total 20 2 1 16 15r
aWeapons 2 and 4 were tested with the first design follower (radial carridge

bdummy and reduced side surface bearing).
No occurrence.
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Table 2.8-11. Sand Test Data for Control Magazines

No. Rds Fired

APG No. Malfunctions, Before

Weapon Magazine by Type, Before First F unction

No. No.a DF Malfunction Stoppage

301 b

302 1 18
303
304
305

2 306
307
308
309 1 18
310

3 311 1 18
312
313
314
315

4 316
317
318
319
320

Total 20 3

aTwenty rounds in each magazine.
bNo occurrence.
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F~gure 2.8- 1 Top View of Cartridge (Round 20) anc, i ver Jammed in Test
Magazine. Note tVie Granules of Sand Lodged between Side (Left Readr OT Cartr-"4e Case
anu; M-agazine.



2.8.5 Analysis

Test mayline function StOppages prevent the test criterion from being satisfied.

2.9 MUD TEST

2.9.1 Objective

The objective was io determine the relative function performance of the test and control
magazines after immersion in mud.

2.9.2 Criterion

The material durability and operational reliability of the test magazine must be equal to or
surpass that of the contral magazine.

"2.9.3 Melhod

Four M16A1 rifles were clevned with PS 661-B sulvent and lubricated with MIL-L-46000A
semifluid oil. Twenty magazines cf each type were tested in the following manner:

L. A magazine was immersed in the mud solution (prepared in accorn-3nce with
Reierence 1) and quickly retvieed,

b. The mud -. av wiped from the magazine ey-rior, the magazine was inverted and
vigorously shaken to 9xpel any mud frok,: the magazine inteil;or, an,• ihen
immedimtely tesi functioned in the weapon.

Fmiw2 maga.•ines per rifle per type were t,.sted. Weapon maintenance was perfo.rned after
each group of five magazines tested.

2.9.4 Rc,•ults

TabIe 2.9-1 gives thie results of the mud test.
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Table 2.9-1. Mud Test Data for Test and Control Magazines

No. Loaded No. Magazines N(. Magazine Malfunctions

Magazine Magazines without Type
Tjye Tested Malfunctions TS1 FS FF DF BOB FBR Total

T est a2 0  8 0 0 6 0 12 0 18
Control 20 9 3 4 4 2 3 2 18

"aTwenty rounds each magazine.

2.9.5 Analysis

The test magazine malfunctions which occurred indicate that the same design problem
observed in the sand and dust test (seizure of the follower and cartridges in the magazine)
also is present in the mud test.

Although the test and control mdgazines did not perform reliabiy, the test magazine satisfies
the test criterion.

2.10 WATER IMMERSION TEST

2.10.1 Objective

The objective was to determine the relative function performance of the test and control
magazines after immersion and cleaning in water.

2.10.2 Criterion

The material durability and operational reliability of the test magazine must be equal to or
surpass that of the control magazine.

2.10.3 Method

The magazines previously conditioned in tie static dust test were used. Each magazine was
disassembled and immersed ini 'V'•ter for 1 minute. While immersed, the inside and outside of
the magazine were cleane.d with a soft bristle brush (bottle brush). The magazine was
removed from the water, reassembled, loaded and te!L functioned in a clean, lubricated
M V 6A1 rifie.

A total of 20 loaded magazines was tested in four rifles; five magazines per rifle.
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2.10.4 Results

The results of this test are given in Table 2.10-1.

Table 2,10-1. Water Immersion Test Data ior
Test and Control Magazines

AFG Test Magazines Control Maga7,ines

Weapon Cyclic Rate of Malfunction, Cyclic Rate of Malfunction,
No. Maqazine No.a Fire, rds/•min BOB Fire. rds/min •

1 301
302 840 784
303
304
305

2 306
307 859 1 794
308
309
310

3 311
312 831 897
313
314
315

4 316
317 849 889
318
319

321

Total 1 0

aThe magazines previously used in the static dust test were reused in this test. The

magazines were cleaned in water during conduct of the immersion test. Each maga-
zine number denotes both a test and control magazine. Twenty rounds were loaded
in each magazine.

2.10.5 Analysis

The magazines are not adversely affected by immersion in water; therefore, the test criterion
has been satisfied. Additionally, both magazine types are readily cleansed with water.
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2.11 SOLVENTS AND LUBRICANI S COMPATIBILITY TEST

2.11.1 Objective

The objective was to determine the compatibility of the test magazines with various
chemical compounds used as cleaners, lubricants, and insecticides.

2.11.1 Criterion

The durability and functional operation of the test magazines must not be degraded by
reaction of the various chemical compounds to the test magazine material.

2.11.3 Method

Forty unloaded test magazines, five per fluid type (three new magazines and two used in
previous tests), were immersed for 10 minutes in the following fluids: bore cleaner
(MIL-L 372B), gasoline, kerosene, diesel fuel, dry cleaning solvent (PS 661-B), VV-L-800
oil, MIL-L-141G7 oil, and MIL-L-46000A semifluid oil. All magazines were allowed to drain
for 24 hours at ambient range temperature, then loaded with 20 cartridges and test
functioned. Insect repellant (FSN 6840&558-0918) was applied to five loaded magazines by
coating the hands with the repellant and then immediately grasping the magazines. A check
was made to insure that the feed-lip area was contacted. Twenty-four hours elapsed before
test firing.

All magazines were inspected during the various stages of this test. The extent of functional
performance degradation and reaction between the chemicals and test material, if
experienced was determined.

2.11.4 Results

The results vi this test are given in Table 2.11-1.

Visual inspection of the test magazines during conditioning and after test firing revealed no
damage to the material caused by reaction to the solvents, lubricants, or insecticide.
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Table 2.11 1. Solvents and Lubricants Compatibility Test Data

No. of
Malfunctions, Round No. of Weapon

Tegt Condition by.Tye Malfunction No.

Bore cleaner b 1
Gasoline 1 -BOB 6 2
Kerosene 3
Diesel fuel 4
PS 661-B solvent 1-FF 4 1
VV-L-800 oil 2
MILL-14107 oil 3
MIL-L-46000A 4

semifluid oil
Insect repellant 1

aF ive 20-round magazines were fired in each test.
bNo occurrence.

2.11.5 Anaiysis

The test magazines satisfied the test criterion.

2.12 DISPLACEMENT-TIME STUDY

2.12.1 Objective

The objective was to measure the response characteristics of the cartridge follower in the
test magazines during automatic fire, and to compare these measurements with similar
measurements for the standard magazine.

2.12.2 Criteria

Criteria are as follows:

a No more than 10 milliseconds shall be required for the cartridge follower to
position a cartridge during automatic fire.

b. Other characteristics of the test magazine shall be judged to be equal to or surpass
that of similar characteristics in the standard magazine.
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2.12.3 Method

An M16A1 rifle, No. 1096779, was modified by cutting two vertical viewifng ports through

the lett wall of the magazine well of the lower receiver. In order not to reduce the strength
and rigidity of the magazine well, the ports did not extend through the lower rolled edge of
the well. The ports were spaced approximately 1.75 inches from one another and vertically
in line with each end of the cartridge follower within the magazine. Matching viewing ports
were then cut through the left side of each of the magazines employed in the test except
that only one port was used on any single plastic magazine in order not to unduly weaken
the plastic magazine shell.

Small, highly polished, cylindrical rods were then cemented at each end of the cartridge
follower. Reflected light from the rods provided traces which were recorded by the
displacement - time camera and permitted accurate measurements to be made of
displacement versus time for each end of the follower as the follower was elevated in the
magazine during a 20-round burst. However, because of camera lens limitations, it was not
possible to record both ends of the follower simultaneously with the camera positioned to
obtain maximum expansion of the follower trace. As a result, separate records were made to
obtain front and rear follower displacement.

In addition to the vertical viewing ports which were cut in the magazine well, a horizontal
port was also cut in the upper receiver through the wall opposite the bolt carrier. A small
rigid pin was then installed in the carrier which .3cted as a trigger by contacting a swit'h
mounted on, and projecting downward from, the rifle carrying handle. The switcth fired a
high-intensity strobe light which imprinted a fine line on the displacement - time records at
a predetermined point in the carrier cycle for each round fired. For this test, the strobe
index line was set to vertically intersect the cartridge follower trace on the record at the
point at which the bolt face contacted each round as the burst was fired.

Three records each were then obtained with a standard magazine, with the orginally received
olastic magazine, and with a plastic magazine with a modified follower (rectangular profile
cartridge configuration). The initial three records for each type magazine were vbtained to
show traces of the rear of the cartridge follower. The test was then repeated to obtain
similar traces for the front of the cartridge follower.

2.12.4 Results

Representative positions of several displacement - time records are shown in Figure 2.12-1
and 2.12-2 and mcasurements obtained from the displacement - time records are given in
Table 2.12-1.
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Figure 2.12- 1 il!ustrates the beginning and end of severdl a•utornatic bursts which were fIred
with a standard magazine and with the original plastic magaine. The letters F dnd R in
parenthesis indicate whether the trace is for the front (F) or for the rear (R) of the follower.
The numbers on each trace identify the rounu umber and the arrows leading from each
number indicate the point at which the follower attained full upward positioning of the
cartridge.

The letter X identifies a critical area of follower motion on the records and the arrow
leading from each X shows where this area of displacement occurred. The straight vertical
lines on the records, labeled BF, are strobe light index lines and indicate, at the point where
they intersect the trace of the follower, that the bolt face was just contacting the next
cartridge to be stripped from the magazine.

Representative traces for the plastic magazine with modified follower are shown in Figure
2.12.2 and the identifying symbols are the same as in Figure 2.12-1.

By comparing traces on the left with those on the right in the two figures, it can be seen
that a very pronounced downward deflection of the follower occasionally occurs as the bolt
strips a round from the magazine. This characteristic is most noticeable on the traces
obtained with the standard magazine, although this characteristic is not necessarily
objectionable if the follower recovers quickly and if the follower is deflected downward
without fore and aft tipping.

Figures 2.12-1 and 2.12-2 show that the downward deflection is overcome quickly and, in
most instances, the follower is deflected downward without tipping. The degree of tipping
can be estimated by comparing the trace on the left (front of the follower) with the trace on
the right (rear of the follower). Note, for example how nearly identical the bottom left and
bottom right traces are for initially-fired rounds in the standard magazine in Figure 2.12-1,
but that pronounced tipping occurs as final rounds (18, 19, and 20) are stripped from the
standard magazir-i and,as the magazine empties, the front of the follower remains stable but
the rear of the follower is deflected sharply downward during each cycle.

This characteristic has been previously reported in Reference 5 where it has been cited as at
least partially responsible for certain feeding failures encountered with the M16A1 rifle. At
best it !s an undesirable characteristic and, in comparison to the standard magazine, was not
nearly as pronounced with eithc of the test plastic magazines.

The topmost trace on the right in Figure 2.12-1, however, shows a different and even more
undesirable characteristic which was common to the originally received olastic magazine.
Note in this trace that the follower has fully elevated to the empty-magazine position just
prior to the bolt face reaching the 20th and final cartridge to be stripped. This resulted in
the final round escaping from under the feed lip and becoming loose on top of the
magazine. This failure occurred in 5 of the 6 displacement - time trials with the original
plastic magazine.

Figure 2.12-2 shows that the modified plastic magazine tends to overcome both of the
undesirable characteristics of follower tipping and cartridge retention and the data in Table
2.12-1 show that the modified plastic magazine also met the criteria of not exceeding a
10-millisecond reponse tir. ý as did also the standard and original plastic magazines.
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Table 2.12-1. Cartridge Follower
Measurements Obtained from

Displacement Time Records

Follower Follower Follower
Cycle Response Cyclic Motion Motion Follower

Record Round Time, Time, Margin, at Bolt after Bolt Displacement,

N msa msb msc Contactd Contactd in.e

Plastý, magazine, modified follower, measurements taken at rear of follower.

6 2 78 8 10 U S

3 76 7 10 S D 0.02
11 72 7 10 S S

12 73 7 11 S S
19 73 5 9 S S
20 72 7 8 S S

7 2 77 9 10 U S
3 74 7 9 U D .02

11 74 6 10 S S

12 77 9 13 S S
19 74 9 9 S S
20 73 11 9 S S

8 2 80 10 10 S S

3 75 10 9 S D .02
11 77 8 12 S S
12 79 7 12 S S

19 74 9 9 S S
20 74 8 10 S S

Avg 8.0 10.0 .02

Plastic magazine, riginal follower, measurements taken at rear of follower.

9 2 76 7 9 S S -

3 74 7 9 U D 0.02
11 72 6 10 S D .03
12 73 6 10 S S
19 74 7 7 S D .06

f2 0  - 5 7

See footnotes page 55.
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Table 2.12 1 (Cont'd)

Follower Follower Follower
Cycle Response Cyclic Motion Motion Followef

Record Round Time, Time, Margin, at Bo:t after Bolt Displacement,
N No. msa msb msc Contactd Contactd in.e

10 2 74 6 10 S S

3 74 9 9 U D 0.02
11 76 6 12 S D .03
12 73 6 11 S S
18 71 10 8 S S -
19 69 5 5 S D .06

920 70 5 13

11 2 81 9 10 S S
3 76 7 9 S D .02

11 74 6 10 S D .02
12 76 6 12 S D .02
19 76 7 7 S D .05
20 72 6 12 S D .04

Avg 6.6 9.5 .03

St3ndard magazine, measurements taken at rear of follower.

12 2 78 hNR 10 S D 0.05
3 73 9 8 S D .05

11 75 7 11 S D .06

12 74 7 12 S D .05
19 75 10 9 S D .11
20 75 10 8 S D .06

13 2 79 hNR 10 S D .05
3 75 9 9 S D .04

11 75 8 10 S D .05
12 76 7 11 S D .04
19 75 11 7 S D .10
20 71 10 7 D D .06

See footnotes page 55.
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Table 2.12 I (Cont'di

Follower Follower Follower

Cycle Responme Cyclic Motion Motion Follower
Record Ro i-d I ime, Time, Margin, at Bolt after Bolt Displacement,

No. No. msa m-sb msc Contactd Contactd in.e

14 2 h2 hNR 12 S D .05
3 77 9 11 S D .05

11 75 9 12 3 D .03

12 79 10 8 S D .06
19 73 11 6 S D .1C

20 76 12 8 S D .06

Avg 9.3 9.4 .06

Plastic magazine, modified followe,, measurements taken at front of foilower.

'25 2 76 9 8 S S

3 72 9 6 S D 0.03
11 72 8 10 S D .05
12 70 10 11 S D .04
18 70 7 12 S S
19 69 6 12 S D .04

'26 2 79 11 9 S S
3 75 12 8 S D .03

11 69 7 8 S D .05
12 70 8 9 S D .04
17 70 6 12 D 0 .03
18 68 8 12 D D .04

227 2 82 8 11 S $

3 77 9 11 S D .03
11 75 8 12 S D .04
12 72 8 10 U D .04
18 71 5 13 S S
19 73 5 14 S D .04

Avg 8.0 10.4 04

Cpe ftneter rae



F ollowter f ullw•ef f •IlIwVr
Cycle e t )on'.'; Cyclic Moi loll M,) ,t I )h II

Record Round T ime, rime, Marijyi, it Boll ,l tefr botIt DUi'il•lAiIttfW ,,

No. No. 1115d inss insc Contact I' Con! dd( iI.I

Plastic magazine, original follower, measurements taken at front of follower.

21 2 90 8 14 S S
3 85 7 13 S D 0.04

11 77 7 13 S D .04
12 76 7 12 S S
18 75 8 15 S S

fig 77 5 16 S D .03

23 2 93 8 15 S S
3 88 7 14 S D .04

11 75 10 13 S D .04

12 70 10 10 S D .04
18 71 5 13 S S

f19 71 7 14 S D .06

24 2 90 8 14 S S

3 90 7 14 S D .04

11 75 8 13 S D .04

12 75 7 12 S S

18 72 5 14 S S
f19 72 7 14 S D 05

Avg 7.3 13.5 .04

Standard magazine, measurements taken at front of follower.

i16 2 91 9 15 S S
3 80 9 10 S D 0.05

11 83 8 12 S D .04
12 84 8 12 S D .04

i8 78 6 15 S S
19 84 6 17 S S

See footnotes page 55.
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Iv t)( 11! N(1(r P.0V 4'P,-1-orl J"(?(IlI(4 T im o•, I Ivllt' M arqol , at |B(O! ,s,*ter H ptlt [ ', fv r!

NO) No). _ rw 1Ii'• rlr•s- (2Pgrltd(.t( Cutl ilc~t it1.'

'17 2 86 9 1 S D 0.05
3 79 11 8 S D .05

11 77 1 8 S D .04
12 76 9 9 S D .04
18 74 5 14 S S
19 74 5 13 S S

'20 2 89 10 13 S D .05
3 78 8 8 D D .04

11 74 6 8 D D .05
12 75 8 11 D D .04
18 79 7 16 S S

19 80 6 16 S S

Avg 7.6 12.0 .04

aThe time in milliseconds from the firing of the previous round to the firing of the

round listed in round No. column.
bThe time for the follower (front or rear) to fully elevate a cartridge a.,er the bolt

has cleared the magazine in recoil.
CThe time between initial full positioning of the cartridge to be fed next from the

magazine and the arrival of the bolt in 'oojnterrecoil to strip the cartridge.
dThe letters U, D, and S indicate the motion of the follower just as the bolt first

engages the cartridge to be stripped and in the next column, immediately after

stripping; U=follower moving upward, P' follower moving downvard, S=follower
is stable or relatively stable (some minor movement detectable).

eThis measurement shows how far the follower is deflected downward as a
cartridge is stripped from the magazine.

fThe 20th round was not maintained in position in the magazine and became loose
on top of the magazine approximately 4 millisecords hefore the bolt was in position
to strip the round. The gun jammed and did not fire the final round.

,lp ,. -"r . .-, -.. -A i in f abovPt hut th- -6 L --I was suCCessfull" fed and firod.
hNR = Not recorded on displacement - time record.

'Motion o; the follower was not visible for the 20th and occasionally the 19th
round due to restrictions imposed in the cutaway viewing port.
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Tý,t% arpen r iwi n -nt.nt l. hte- v'I I',tins, 'emt data:

Arrendix Pefernce to qectin fl
Pag No.•f _ . . Jpj... Par. No. P._ No_

1-2 Magazine dimensional measurements. 2.2 9
1-38 Firing srquetice for -65 0 F. 2.1 20
1-39 Firing sequence for +155 0 F. 2.4 25
1-40 Malfunction and nonfirinp defects data 2.4 27

for +155°F.
1-41 Cyclic rate of fire data for +155 0 F. 2.. 2H
1-41, Firing sequence for Part I (five load- 2.5 30

ings) of func'.on and durability test.
1-45 Firing sequence for Part II (50 2.5 '9J

loadings) of function and durability
test.

1-46 Cyclic rate of fire data for function 2.5 30
and durability test.

1-49 Malfunction data for function and 2.5 30
durability test.

1-50 Hagazine arcay used in the static dust 2.6 31
test.

1-51 Malfunction data for mud test. 2.q 43
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50 Al B1 a ccl D al

5 .881 .887 .8&1 .88 .796 .&A1 .8oo .805
10 .8U4 .883 .885 .885 .803 .805 .801 .8o0
15 .387 .8w .883 .887 .803 .805 .805 .806

S.8 3 .881 .8 .8 .8oo .8D6 .804 .8o4
25 .8814 .885 .882 .8814 .799 .a03 .803 .805
30 .887 .883 .884 .882 .800 .803 .805 .803
35 .87& .885 .a .885 .797 .802 .794 .802
40 .882 .883 .882 o882 .796 .802 .8al .803
45 .881 .883 .883 .886 .800 .802 .799 .801
50 .883 .8& .885 .885 .800 .804 .798 .798
55 .885 .884 .8& .883 .801 .803 .803 .804
60 .882 .881 .882 .-88 .80o .804 .Boo .800
65 .884 .887 .886 .885 .803 .8D2 .800 .805
70 .886 .885 .886 .893 .801 .an .805 .803
75 .87" .884 .882 .885 .800 .807 .0 .87 0
80 .890 .885 .884 .883 .790 .800 .805 .801
85 .882 .881 .Am .886 .799 .806 .800 .800
90 .886 .878 .882 .886 .797r .805 .805 .79T
95 .883 .884 .882 .885 .798 .8o0 .800 .802

100 .885 .885 .885 .886 .799 .805 .805 .802
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ufermz.~e •~ 1 & 2

Plaa.tlc(Di~rmeni)

go.. z F G (Xin) H(Jx) JK L

5 2.281 2.393 2.537 .151 .453 1.io6 1.366 i.4oo
10 2.286 1.395 2.535 .45o .4 99 L. 1o9 1,366 1.403
15 2.279 2.390 2,538 .o50 .456 1.107 1.367 1.40.
20 2.2W0 2.390 2.535 .152 .46U 1.109 1.375 1.4o2
25 2.279 2.389 2.537 .449 .455 1.1i7 1.367 1.4o2
30 2.283 2.392 2.537 .w .45o 1..08 1.368 1.4,o
35 2.281 2.390 2.537 .4•10 .451 1.108 1.366 1.402
40 2.281 2.390 2.542 .44J4 .451 1.107 1.367 1.4u2-

25 2.283 2.392 2.537 .444 .454 1.10o 1.37o i.4o2
50 2.262 2.392 2.536 .141 .454 1.108 1.367 1.4o2
55 2.281 2.391 2.535 .Au4 .A59 1.107 1.367 1.403
6o 2.281 2.392 2.537 .451 .459 1.108 1.368 1.405
65 2.283 2.391 2.538 .4117 .454 1.1o7 1.367 1.4oo
70 2.284 2.393 2.538 .A147 A56 1.108 1.368 1.401
75 2.286 2.393 2.535 .448 .455 1.108 1.368 1,400
80 2.281 2.390 2.53r .448 .458 1.108 1.370 1.403
85 2.280 2.389 2.)36 .448 .458 1.109 1.369 1.4o5
90 2281 2.391 2.5.z6 448 .1158 1.1o8 1.366 1.400o
95 2.281. 2.391 2.535 .*K)3 .1153 1.108 1,365 1.400

loc 2.281 2.• ) 2.%40 .42' .457 1.1o6 1.367 1,4•2
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NO. I F G (InLa) R(X) J KL

5 2.3W 2, 375 2.5,3. .451 ,452 .0 0• i.35 1. 3W
10 2.300 2.376 2.533 .4452 .455 1.101 1.357 1.1405
ý 2.298 2.369 2.52 .456 .6 i.1o3 1.349 1.395

20 2.296 2.376 2.528 .1450 .158 1.103 1.358 1.408
25 ,295 2.376 2.530 .450 .159 1.102 1.358 1.
30 2.295 2:. 376 2:529 .457 .V9 1.102 1.355 1.4o4
35 2.294 2.378 2.531 .*49 .155 1.1a0 1.359 1.4.o
40 2.297 2 a 256 .5 48 110 131 1 9
45 2.290 2.369 2.526 . "8 .455 1. o0 1.3h5 1.4o6
50 2.299 2.379 2.530 Aw14 .455 1. 1-N 1.358 1.4-05
55 2.293 2.3T3 2.526 .1450 .45J. 1.100 1.353 1.403
60 2.295 2.379 2.529 .-452 .1459 1.105 1.356 1..45

65 2.3D3 2.373 2.529 .1452 .1454 1.101 i.,-57 1.4o2
70 2.298 2.379 2.533 ."8 .456 1.1W 1.357 1.405
75 2.292 2.376 2.521 .1454 .4&1  i.102 1.356 1.4o5
80 2.300 2.381 2.526 WW4~ .455 1.1014 1.355 1.400
85 2.2914 2.376 2.521 .1450 .459 1.100 1.35 14 .4o6
90 2.300 2,373 2.528 AA51 .14& 1.102 1. 355 1.".0

95 2.298 2.381 2.521 W~4 .44J8 1.105 1.25-1 ~.4w
100 2.295 2.371 2.523 .452 1459 1.100 L :53 1.398
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•,t.• P,,, tc•,h 3;

(flimnaio)

Spring Lengtb
.1o. A c c D E F G (Free)

5 2.363 2.320 .105 .6"7 .307 .385 .691 6.075
10 2.370 2.323 .106 .677 .307 .371 .692 8.063
15 2.367 2.319 .l.6 .677 .309 .37b .693 b.ou6
20 2.368 2.321 .106 .678 .3C? .376 .693 8.130
25 2.367 2.321 .106 .677 .3w8 .381 .693 6.o 4
30 2.367 2.322 .105 .678 .308 .383 .(,')3 6.055
35 2.368 2.322 .105 .677 .308 .378 .692 8.o20
40 2.368 2.323 .iz7 .677 .307 .383 .692 '1. 915
45 2.369 2.323 .105 .677 .307 .399 .693 8.053
50 2.36. 2.321 .105 .677 .307 .392 .693 8.o2o
55 2.370 2.322 .104. .677 .307 .381 .691 8.106
60 2.369 2.321. .105 .6A7 .307 .380 .692 8.225
65 2.368 -,.32j .1o7 .677 .305 .380 .691 8.154
70 2.369 2.321 .10.. .677 .305 .366 .69-- 8.059
75 2.365 2.,3n .105 .678 .307 .385 .692 8.005
80 2.368 2.322 .lo6 .676 .306 .31 .692 8.005
85 2.369 2.321 .107 .676 .3o6 .383 .691 8.038
90 2.368 2.322 .104 .677 .305 .373 .691 8.045
95 2.369 2.321 .*10 .67T7 .305 .380 .693 8.154

10o 2.368 2.321 .107 .677 .305 .387 .692 8.053
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5 2.362 2.277T .17 .686 .323 .292 .7" 7.798
10 2.359 2.260 .105 .66 .323 .291 .7" 7.817
15 2.358 2.268 .1UO .60 .3:6 .285 .745 7.657

"2358 2.272 .108 .6W .3a .300 .7%1 7.726
25 2.36L 2.270 .8 .684 .323 .290L -7 7.695
30 2.361 2.277 .107 .688 .323 .293 .714 7.667
35 2.361 2.27W .111 .688 .322 .293 .759 7.765

S2.358 2.275 .108 .or .• .9 7 .2
65 2.360 2.275 .18 .315 .290 .749 7.675O 2.360 2.274 .k . X.32 .295 .747 7.730
50 2.358 2.27* .108 .685 .319 .292 .746 7.7o9
55 2.362 2.276 .108 .6W .3 .293 .746 7.629

S2.359 2.275 .107 .68T .338 .295 .75- 7.T27
65 -c.360 2.276 .3IM .685 .32 .291 .71.2 7.75*
70 2.358 2.27 .102 .683 -32 .291 .747 7.647
75 2.359 2.2'1% .10o6 .662 .39 .29CL .739 7.701
8D 2.359 2.268 j1og -60 .315 .290 .751 7.67.5
85 2.359 2.276 no1 .686 .316 .290 .746 7.66o

S2.359 •'.2'2 .108 .686 .322 .292 .7"4 7.678
95 2.358 2.274 ,111 .679 .313 .293 .743 7.636

100 2.359 2.277 .105 .683 .322 .290 .747 7.585
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Varlati'xs In the dimuskous of 20 plastic and 20 a~liminm msgzles

wefere&nca f•t,. 1

(Dinsiom)

A Al B BI c Ci D Dl

.885 .872 .867 .-079 .709 .725 .7-1. .718
to to to to to to to to

.889 .875 .891 .888 .712 W7Z6 .'a7 T724

Alumamm

.870 .878 .88a .882 .796 .800 .790 .797
to to to to to to to to

. .wa .886 .893 .803 a.1. .805 .806

~f~g~~Skew 1 &2

I F G K J K L

2. Z79 2.389 2ý535 .440 1.1o6 1..366 1.hoo
to to to to to to to

2.286 2.,35 2.542 .46D 1.109 1.370 1.405

Aludm

2.29U 2.369 2.521 .) 1.100 1.345 1.390
to to to to to to to

2.303 2.381 2.533 .A&• 1.108 1.359 1.w8
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llastlc

(mm•oWna)
Spring Leustt

A B C D z F G C",)

2.363 2.319 .10I4 .676 .305 .366 .691 7.915
to *'. to to 'to to to to

2.370 2.323 .1W7 .678 .308 399 .693 8.225

2.358 2.268 .102 .679 .313 .285 .739 7.585
to to to to to to to to

2.36 2.280 .111 .688 .323 .300 .759 7.829

Varlation in the dinowiams of 79 plastic and 80 a•ltmm mmszi s
ms as foalovy:

Rferam.e Sketch I

(Dimenson)

A B C D

.am8 .389 .704 .710
to to to to

.893 .8% .77 .719

Allirn

.88 .800 .o
to to to to

-69 -O .8w8



the follovinx measuremants are for a smile of ton test and control
magazin. used In the function and durability test.

fte xml varl&at1 rrim 4ywift ap" spesstcm. berftr fIring v&s
as tfal~ms

ftomir,, PlatIc, Nwg. Ch&-lC42.5

ftnified Mimmsion Varlatton

2.265 -. MC0 -.0W1

NBePziOe, lAStic, W6. Di4-10l42-3

.8w0 -,015 -4003

.700 +.00 +..016
2.265 +.01O -. 006

.445 +.015 -.00
1.118 -.06 -OD6



winu, St"aL, Wm o.4O2-8

Sbecifie4 Nxmwlim Variation

7.84 -. 20

2.360 -. 005 .
2.257 to 2.272 .

.660 +.0 +.. 03

.300 7. 005 -. 015

.750 +005 -.004

ftring, Steel, Dqs. 6am8

7.760 +.l00 -. 003

hapzine, Alumaim, Thi. 619vZ

.1.43 +. CCL5 +. (04
1.10a to 1.110 _.001
1.357 +.003 -.005
1. 396 to T.412 -~.006

.885 +-005 -. 10

.798 to -.'a2 -.004

The vwmx.u chazig in klinemio after firing 1000 raw" I" as

Follover, Pastic

Dimonaiou c!

2.265 -.010 -.003
.680 +-005 -.004
.1.86 .. D -.002e
.340) 0 -.002

Sprlng, tl



.d90 -... 5 -. 003

.700 *.O -. 0022,^' -!..COLO +.O(A

2.39M -. 010 (a12
.• -,015 -. 0

1.1.8 -. 006 *.02
I.36A to L 3W0 *.0
1.396 to 1.4u12 +.005

FloUm, Almm

2.360 -. 005 4* 0O5
2.257 to 2.272 ._006

.1 w W. :;. 005.680 +.005 -.006

,320 ;.005 .o-00.3w :; ,OW 5 +. o•.

.750 ;'.005 7.oo6

7.760 +. 0o -il8

2.288 O~n +.001
2.380 Ws. : 0
2.530 Wf. -. 003
.•43 •i.0.5 +.008

1. 1" to 1.1.0 -. o0m
1.357 *.003 -. 03
1.0 6to L 412 +.010

.885 #..Mo .omI

.798 to -.'&2 T* 30

S4ee folloving for data and sketch of measurewwet locations.
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oUne, O, 7a 5.56 spa., I6 Me
Before an After Mirng 3Xk rcftc&s.

sjpctftod 2.26,5o -. a•t," cbwvs Specifie
N.Y . A.. we B.I. .680 -. o5

Pllover Left Right Lef•-_,tit Lof IT-Ewt (Chae50. si.dse * 91 side Sid* _-aide .•idie B. A I.,
30. 51. Sde 81. 54.81. Bd. B.. j LA. F. v B. F.

1 2.256 02.254 2.2,55 2.253 -,001 -. J01 .67 .681 *,Ju
2 2.258 2.257 2.255 2.255 .003 .OW .685 .68 -
3 2.257 2.257 2.256 2.256 .001 .(AA .6t2 .682
It 02.225 2.256 2.255 2.255 + .Oa .003 .665 .61 -. o3
5 W2.2% 2.256 2.25h 2.25" .000 .OW2 .60D .6f x
6 2.2% 2.257 2.255 2.254 -. OM .oo3 .6a1 .683 .ow
7 ,2.254 2.255 2.2!J 2.254 .000 .001 .&1 .6&g .0o

2.255 2.255 2.254 2.255 -. 00 .000 .660 .68L U0o
,2.251. 2.257 2.254. 2.25 .000 -. o00 .4D .62 .U0,3

iO 2.255 2.258 2.255 2.255 .000 .003 .685 .683 -oe

pecified Spectfied.X8 I -Om ol .•m JW .0C5 CMem
B.... A.F. A.F. vs B.?. B.F. A.?. A.F. vs B. F.

1 .181 .183 -. 001 .3. .3 .ooo
2 -. I .00 .2 .3h .3141 .000
3 .1o6 ,.1 .002 .32 .34, -. o
5 .186 .1& .012 .3%2 .. 1 .001
5 .1&6 .163 . o1 .3k2. .3i .om

7 .186 .1852 3 .1 .3 .ODD
8 .186 .185 .001 .331 .343 .O
9 .186 .185 .001 .-3*3 .313.
o . .s 1& 18 .001 -*t3 .fi.om

I-is



Free Lamk ILi. adA.~ vF. io0U rols.

&a 0 06..:. c, F NO. dk6 - 20.6 Nfl

0806 7e 931 ANt Fr 100.Ze 7-A5 07

is 46.006 7.8 A3 .%,9 9.15 7 .7005 .a0lz

15 ~0 .06o8 '82 .1 .0 8b 89 '10).8r.1p A.8% .0,289 .88 1 053 @711993
25 *.8 .05% 7.963 .875a ob~.88 .01 T~ .9%8 oJ2

45 .887 .* '.87 _.8 .808 -u .8 3U-C5.00 .*0.81 .1 .- M~

-o -7 %7- 47 . F.F .?

5a '.389 M .875 6.1.3 *.a%. a% .89 it 472 71
10 '15 . 7825 *& ~.8m W11 a.56 .881 83) .72 .7L

15 .5 5 -725 5. -9T5 .78n .8893 *.I .123Aý . i
3) 86.5 LN.&M .873 W9 A% -.W2 .8f .1 .1

35.86.88 -T & W f N A.70

40 AST -T *.&12 13 13 W9-1W 9 f 82 -T 7



25 *.225 .7- 2,.176 .716 *.722 .721
30 *.r26 ,724 1'17 .717 -M2 .*,22-
35 7T25 .726 *. ,i . (12 *.720 .119
4 *.725 ,7214 *. 14 .715 ',720 .72u
45 *725 .'45 *. 13 (713 *722 .722
5u *725 .725 *71, .713 *.72 .720

Max. Cant i..002 U.l t.001

*ziro,, Plastic, For 5,56 m.., M16 Rifle
Before wA After Fring 1000 r-ur•a.
Nwg. T- 14-1U42-3 (fte UMf. asjvt~ch 1 & 2)

Speifd •Dimension
2.285 + .o10 2.3V5 - .010ý 2, 0 - M. .4145 + o015

W9. X- ~ i ALKin. M__._____________

No. B.7. A.r. B.F. A.F. B.7. A.F. B.F. A.F.

10 2.286 2,285 2-95 2.383 2.535 2.535 .45o .459 .450 .459
15 *2.279 2.261 2.3W 2.390 2.538 2.538 .1450 .456 .451 .4ý56
2O *2.280 2.282 2.3,0 2.388 2.535 2.533 .452 .460 .453 .1460

25 2. 2 *3 2 38 2-47 2.537 .449 ,155 .450 .1455
30 *2. 283 2.285 2.392 2.393 2.537 2.535 *. 440 ,50o .441 .5
35 *2.281 2.P.81 2.390 2.390 2.537 2.535 *.44o .451 .417 .454
40 *2.2f1 2,281 2.390 2.390 2.542 2.541 *.444 .451 .444 .453
145 "2.283 2.284 2.392 2.389 2,537 2.538 '.444 .4514 .14 4 .456
50 *2.282 2,231 2.392 2.391 2.536 2.536 *.441 .454 .448 .46o

wx. Q g +.004 -. 012 -. 002 +.007 +.006

Specified Dimmnsion
1. U8-. 0o0 r. 3WFW T 3W- 1.396 to 1. 412

5 *].106 1.106 1.366 1.367 1.400 1.403
10 '..109 1.108 i.j68 1.3367 1.403 1.407
15 *;.107 1.108 1.367 1.367 I.W 1.403
20 *1.109 1.110 1.365 1.367 1,A0w 1.4o2

25 *31.107 11.07 1.367 1.366 i.402 1.402
30 *1.108 1.110 1.368 1.367 1.•oo ) W4o
35 *1.108 1,108 1.366 1.366 1.4o2 1.4o1
40 *1.107 1.1tU 1.367 1.367 1.4o2 1.&#7
45 *1.109 1.108 1.370 1.369 1. 02 1.4o4
5o *1.108 1.108 1.367 1.367 1.42 1.4•4

1h_. Chauge +.002 +.002 +.005

* Does wt neat Dwg. Specifications

1-20



pslnel, A 1, Pw .5.6 n., oM16 JU '1e
Before and After Ftrlt4 1000 romds.

Folowr, Dwg. 62494 (ie. otb. sketch 3)

Specgled Dimanalon
2.360 - .005 2..5t .. •' ,2 1 . .680 * .005 .320..o.0

M~. B))N (LFT
No. B. F- - --

5 .2.36 2.360 02.275 2.269 .107 ,Ul1 .. 686 .68h .323 .321
10 2.359 2.364 02.280 2.277 .105 ... O .682 ,684 .323 .322
15 2.358 2.358 2.268 2.271 .10 .13 .682 .662 .316 .321
20 2.358 2.361 2.272 2.269 .108 .12 .6W .679 .321 .319
25 02.361 2.358 2.Z(o 2.27"2 .108 .108 .. 684 .679 .323 .321
30 -2.361 2.357 .2.277 2.272 .10o .1o6 *.688 68o .323 .321
35 02.361 2.359 2.270 2.2T5 .1M. .109 *68W .683 .322 .323
40 2.358 2.36 *2.275 2.2M7 .108 .112 .679 .676 .315 ._3U4
45 •.360 2.36o 02.274 2.274 . 0 .la7 .C,3 .683 .323 .323
50 23 58 2.358 -2.27l 2.Z(3 .108 .1no .685 .678 .319 .321

x. Cianv +.005 + .006 +.005 -. 008 +.005

Spring, vg. 62187

•3o+.o5 '• ÷.005 7776 tS r-.zo ...
5G) "B.F. A.,.

*.22 21 *-,4-'.'75 T98 T o-MB
U0 *.291 .291 *.744 .744 7.817 7.710 .107
15 *.285 .285 ,745 .74L *7.657 7.585 .072
20 .300 .299 *.741 .7144 7.726 7.68o .o46
25 .291 ,291 .747 .742 7.695 7.665 .030
30 *.293 .293 *.744 .74 7.667 7.559 .108
35 *,293 .293 .749 .743 7.765 7.733 .032
4o *.290 .291 .. 749 .743 7.675 7.62 .033
45 .295 .294 .71r .7e73 7.730 7.661 .069
50 *.292 .29 .746 .743 7,749 7.637 -. 112

Mhx. mange t.01 .0o6 -.118

• Does not met DNg. Specificatiocs
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Imema±, A&w1•mn Fm 5.56 m., l.6 RUf'le

before and After Firing 1000 rounds.

Ib~zire, Dwg. 61922 (See Ref. ske•tch 1 & 2)

S pcifiel D•lsion
2.288 Ndra. 2.3W0 Par. 5W .7 .4143 +.015

Ms. Al v_ min ftx4)Xln *Nj B._ P ,. ._. B. F•. A. F.:. B.P. A.F B.T. A. i,.

5 2.300 2,301 2.375 2.374 2.531. 2.531 .451 .452 .452 .452
10 2.300 2.300 2.378 2.276 2.533 2.530 .452 .455 .454 .458
15 2. 2 2.298 2.369 2.369 2.528 2.528 .4:,6 *.46o .459 .464
20 2.296 2.297 2.376 2.375 2.528 2.529 .1450 .458 .452 .458
25 2.295 2.295 2.376 2.375 2.530 2.529 .450 **459 .457 .463
30 2.295 2.295 2.376 2.376 2.52M 2.529 .457 *.4,2 .461 .466
35 2.294 2.295 2.378 2.378 2.531 2.530 -449 .455 .45•( .4W
40 2.2M 2.298 2.371 2.371 2.526 2.526 .450 .458 .455 .46e
45 2.290 2.290 2.369 2.370 2.526 2.526 .448 .455 .450 .458
50 2.299 2.298 2.379 2.380 2.530 9.528 .448 .455 .454 .460

bmx. MtAWe +.001 -. C02 -.003 +.008 +.005

1.101 to 1.110 1.357 +.003 I.396 to .412

5 *1-]oo 1.100 *1.352 1.353 *1.390 1.394
10 1,101 1.100 1.357 1.354 1.05 1.4o9
15 1.103 1.101 *1.349 1.350 *1.395 1.4o•4
20 1.103 1,103 1.358 1.357 1.408 1.414
25 1.-02 1.103 1.358 1.357 1.408 1.409
30 1.102 1.102 1.355 1.355 ;I.W4 1.4U9
35 1.101 1.102 1.359 1.356 1.4o8 1.413
40 * -101 1.12 *1.35%. 1.353 1.398 1.4W6
45 01.100 1.101 *1.35h 1.354 1.406 1.4o9
50 1.104 1.105 1.358 1.358 1.405 1.415

Mx. Ch&a -. 002 -. 003 +.010

* Does not met D•g. Specifications
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)pIi-m!, Alvedump F 5.56 m., mM6 nrine
Before and After 'lrlnD 1000 rounds.

Isbazine, NDg. 61922 (See Faf. sketch 1)

Pcitled Dimension
.A85 +.005 .865 U .05 .B ; .005 W5 . + .005 .798 to .812

5 .8* .881, .887 .7 .884 .884 .884• .883 *.796 .796
10 .S4 .884 .883 .683 .885 .885 .885 .8&5 .803 .803
15 .887 .887 .888 .&Z .883 .883 .887 .866 .803 .803
20 .883 .883 .84 .884 .884 .884 .888 .8t7 .800 .801
25 .88& .884 .885 .885 .882 .88. .8 .883 .799 .8oo

30 .887 .887 .883 .883 .88& .884 .882 .W3 .800 .8oo
35 *.87o .869 .885 .884 .88 .8P4 .885 .884 *.797 .'98
40 .882 .882 o883 .884 .8W .882 .882 .882 *.796 .795
45 .881 881 .883 .884 .883 .883 .-86 885 .800 .800
50 .883 .883 .884 .883 .885 .885 .8A5 .8B6 .800 .8am

M1x. Chane -. 001 *.001 -. 001 +.001 +.001

Specified Dimnion
.798 to .812 .798 71.798 M to .822

5 .84 .W4 .8W .801 .805 .806
10 .805 .805 .801 .801 .8am .801
15 .8o5 .805 .805 .8o & 86 .806
20 .806 & 8o5 .801, .804 .80 W .85
25 .803 .804 .803 .803 .805 .805
30 .803 .802 .805 .8o4 .803 .804
35 .802 .801 *.794 .795 .8am .802
40 .802 .802 .801 .80o .803 .804
45 .-02 .802 .799 .8oo .Bui .8o0
50 .804 .803 .798 .798 .798 .799

Max. Change t.001 +.001 +.001

Lvem not met DWg. Specifioations.
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flerewe. dktck 1

Plastic

(Dim•naaio)

Mag.ag.
No. A B C D 5o. A B C D

1 .891 .89W .7.1 .713 43 .891 .8d9 .716 .716
2 .80 .8,0 .710 .714 44 .8w2 .8 .716 .716
3 .889 .891 .7T11 .711 46 .3w0 .890 .711 .713
4 .892 .892 .714 .719 47 .8w .891 .710 .715
Q .892 .890 .710 .715 48 .890 .889 .714 .1
7 .892 .890 .711 .719 49 .890 .80 .716 .715
8 .392 .890 .710 .7.11 51 .889 .891 .715 .713
9 .691 .890 .709 .718 52 .692 . 90 .709 .716
U .893 .8W0 .712 .710 53 .990 .869 .716 .71q
12 .891 .891 .712 .713 54 .892 .890 .714 .716
13 .891 .891 .713 .714 56 .891 .891 .711 .714
14 .891 .89W .712 .7T11 57 .889 .889 .711 .7T1
16 .890 .890 .712 .712 58 .888 .889 .710 .732
I i .,;)0 .890 .711 .713 59 .889 .690 .715 .713
13 .891 .891 .711 .71-9 61 .890 .890 .715 .713
19 .889 .89W .712 .714 6E .89 .889 .717 .714
21 .890 .890 .713 .712 63 .889 .890 .714 .713
22 .890 .890 .715 .714- 64 .891 .39o .717 .716
23 .891 .891 .716 .715 66 .889 .890 .714 .713
24 .889 .889 .711 .712 67 .892 .891 .713 .715
26 .8•0 .889 .717 .712 68 .891 .889 .708 .715
27 .889 .89W .715 .712 69 .891 .889 .712 .714
28 Missing 71 .892 .891 .709 .716
29 .891 .889 .712 . a4 72 .891 .891 .713 .713
36 .889 .891 .711 .712 73 .892 .890 .713 .715
37 .891 .89 . 79 .892 .891 .713 .71733 .889 -8W0 .714. .713 76 .891 .891 .712 . "/'4

34 .889 .89W .715 .713 71 .893 .891 .713 .71736 .889 .8W0 .709 .712 78 .8wo .890 -711 . T12
37 . aWo .8Wo .714 .712 79 .892 .8w0 .71k- .714
38 .891 .8W0 .714 .715 81 .8w .891 .7T1 .716
39 .89S .890 .710 .718 82 .81 .891 .712 .713
41 .89 .89W .714 .714 83 .890 .89w .7W8 .T1
42 .890 .890 .714 .713 84 .392 .891 .712 .715

1-24



flefoeace Skotcj 1

Elast.±c

lkg.
N•. A B C D

86 .891 .8W .709 .714
87 .8W ..SW .7T15 .713
88 .891 .89W .716 .T-V
89 .889 .8-1 & .* .712
91 .889 .8w .*T16 .7M
92 .8W9 .890 .71o .715
93 .8W0 .891 .710 .713
)4 .892 .89.0 .736 .715
96 .889 .89W .714 .713
97 .890 .890 .714 .714
98 .89W .891 .T12 .714
99 .889 .8W .710 .713
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AlUimini

(mJm.on)

Mg6.
N. A B c D .0. B C D

1 .884 .886 .804 .805 43 .887 . W2 .8w0 .o09

2 .885 .887 .804 .804 41 .62 .885 .805 .8o5

3 .8j7 .888 .8u4 .8&o 4.6 .886 .885 .800 .8u5
4 .883 .885 .805 .802 4T .689 .890 .8&4 .81.

6 .8W .887 .e05 .80o 18 .885 .884 .8l .b•6

7 .881 .887 .805 .800 49 .887 .885 .802 .80b

3 .883 .887 .804 .804 51 .t .886 .802 .804

9 .a8 .888 .8o4 .8oo 52 .885 .885 .8o4 .807
11 .881 .884 .803 .801 53 . W5 .885 .80o .bO5

12 .88& .865 .805 .805 54 .885 .886 .8om .805

13 .884 .889 .805 .8&4 56 .882 .883 .8o2 .306
14 .88T .886 .80o .807 57 .882 .885 .803 .808

16 .8ft .883 .804 .804 58 .882 .886 .8a2 .8o4

17 .885 887 .808 .804 59 .884 .881 .802 .801
1a .88 .884 .84 .8i1 61 .863 .88 .805 .805
19 .885 .885 .800 .811 6i2 .886 .&84 .800 .810
21 .88% .884 .8am .803 63 .885 .885 .8wo .805
22 .888 .889 .800 .805 a6 .887 .885 .805 007

23 .887 .885 .800 .805 66 .885 .882 .80X .008

24 .883 .886 .80o .8o0 67 .882 .884 .800 .800

26 .881 .888 .803 .806 68 .883 .885 .8o7 .801
27 .88T .887 .8a0 .8o8 69 .885 .885 .808 .803
28 .885 .885 .804 .806 71 .884 .887 .8o8 .803
29 .882 .86P .801 .809 72 .884 .889 .80a .80o

31 .890 .890 .800 .807 73 .882 .884 .808 .800

32 .885 .88& .803 .809 74 .881 . H4 .805 .2

33 .888 .885 .805 ý810 76 .884 .885 .807 .&a0
34 .884 .887 .80o .805 77 .883 .883 .804 .807
36 .885 .886 .80o .808 78 .88&1 .855 .804 .800

37 .883 .885 .80o .8o6 79 .888 .887 .806 .801

38 .884 .884 .802 .810 f .89i .882 .804 .8a2

39 .885 .883 .806 .806 82 .886 ,884 .80B .802

41 .-82 .887 .80-2 .803 83 .882 .881 .805• .802

42 .885 .887 .000 .805 81 . .885 W8 80 .805
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bt•Tmsa 8~k1mc

(Alm)

30. A 3 D

86 .883 .887 .804 . &*~
9 .885 .880 .800 .804

.b86 .885 .803 .8W8
89 .886 .&* .802 W88
91 .887 .886 .8o0 .8o9
92 .883 .885 .802 .8014
93 .881 .88 .804 .8o5
54 .887 .8ft .800 .805
96 .887 aw~ .8o .8w8
97 .889 .883 .W0o .8o7
98 .889 .883 .800 .809
99 .888 .88 .800 .89
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an

ýirur.o I-I! Seruvp fo'r Load TDcflecticm Testinip of lia azlnc-i for

*d partof tkm -Apalis wre:

a. Iwtal: 1.6o to 2.35 Poua~Is (Control Ragasirmt)
b- M*stUc (removbie bass): 1.10 to 2.4- pouzAs (Prve~nt Teat KM.izine~)
c. Plastic (cemented base). 1.35 to 3.50 Pounis (SOCO &D ~fT est MA;,,Zin1n

it samoud be noted that the valt uf 1.35 Powidi for thbe plastic =W'Z.%Ites vitbi
the Cemted bases Is *=ceptlo..11y low for tiga group. If ttis oow vauei
were limrog.rde the now low would be 2.65 poumis.
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Dimensional variation for a sae le of 10 iecoid EDT Test magazines.

Measurements are given in inebes. Neasurwmnts are from new maga~ines.

Rec:'orence Sketch .1

Dimension

A ). 3 BI C D

-SR)7 .do5 .891 .867 .711 .716
to to to to to to

.901 .892 .694 .891 .715 .720

Reference Sketch 1 & 2

Dimension

E G if J K L

2.282 -. 395 2.533 .440 1.111 1.371 1.442
to -.o to to to to to

2.290 2.407 2.550 .47). 1.115 1.376 1.453
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Table I-I. Firing Sequence for -65°F

Mode of fr., by Magazine No. Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5
B A B S , o p' No. Wpn No. !en No. WE No.

Cl10 T101 C102 To12 C103 11 12 13 11 15
T103 C10o T104 C105 T105 12 13 ih 15 11
C106 T106 C107 T107 C108 13 14 15 11 12
T108 C109 T109 C110 Ti1O 14 15 i1 12 13
C111 Till C112 T112 C113 15 11 12 13 l4

T113 C114 T114 C115 Tl15 11 12 13 1h 15
0116 T116 C117 T117 CGB 12 13 l4 15 11
T119 CU19 T119 C120 T120 13 14 15 11 12
C121 T121 C122 T122 C123 14 15 11 12 13
T123 Cl24 T124 C125 T125 15 11 12 13 l14

C126 T126 C127 T127 C128 11 12 13 l4 15
T128 C129 T129 C130 T130 12 13 14 15 11
C131 T131 C132 T132 C133 13 14 15 11 12
T133 C134 Ti3h C135 T135 14 15 11 12 13
C136 T136 0137 T137 C138 15 11 12 13 1l

T138 0±39 T139 C1hO T1hO 11 12 13 14 15
C'h1 T1h4 C1h2 T142 C1h3 12 13 14 15 11
T1h3 C14h T1hh Clh5 T145 13 l4 15 11 12
C1h6 T1h6 Cl47 T174 C148 1i 15 11 12 13
Tlh8 C1h9 T1h9 C150 T150 15 11 12 13 14

Note: The prefix (C) and (T) to the magazine number represents CONTROL
and TEST, respectively.

The modes of fire are abbrewiated:(B) for 3- to 5-rd bursts, (A)
for 20-rd automatia bursts, and (3) for semiautomatic firing.
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Table i-1I. Firing Sequence for +1550F

Mode of Fire, by Magazine No. Gycle 1 -ycle 2 Cycle 3 Cycle 4 Cycle 5
A A S F1 wpn N Wpn No. Wp, 0. Wpn No. Wpn No.

c151 T151 C152 T152 C153 11 12 13 11 15
T153 C154 T154 C155 T155 12 13 14 15 11
C156 T156 C157 T157 C158 13 14 15 11 12
T158 C159 T159 G160 T160 14 15 11 12 13
C161 T161 C162 T162 C163 15 11 12 13 14

T163 C164 11614 0165 T165 11 12 13 14 15
C166 T166 C167 T167 C168 12 13 14 15 11
T168 C169 T169 C170 T170 13 14 15 11 12
C171 T171 C172 T172 C173 14 15 11 12 13
T173 C174 T1Th U175 T]75 15 11 12 13 14

0176 T176 C177 T177 C178 11 12 13 14 15
T178 C179 T179 ClqO T180 12 13 14 15 11
Cl-1 T181 GI' T182 '183 13 14 15 11 12
7183 C1144 T184 C195 T185 14 15 11 12 13
"186 7186 C187 T187 C188 15 11 12 13 14

T188 C189 T180 C190 T190 11 12 13 14 150191 T191 ;192 T192 0193 12 13 14 15 11
T193 0194 T194 C195 T195 13 14 15 11 12
C196 T196 C197 T197 C198 14 15 11 12 13
T198 C199 T199 C200 T200 15 11 12 13 14

Note: The prefix (C) and (T) to the magazine number represents COL77ROL
and TE;ST, respectively.

The m~odes of fire are abbreviated: (B) for 3- to 5-rd buarsta, (A)
for 20-rd automatic bursts, and (S) for semiautomatic firing.
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Table 1-II1. Malfunction and NonfirIng Defects Dlata for +15°F

Non-firing
Magazine No. of Mal 'unctions, by Type Defec ý2

Type Stub-I 880H %FPF-20 FBR ODF " F'-DR O081 ITI TE TOTAL

Test 0 0 58 6 2 dl 1 17 o o 85
Control 1 3 0 1 01 0 1 13 6 2A

a: Two of the three malfunctions resulted from drop-test 'Iamave t.o the

feed-lip area of magazines C157 and C161. The feed-lip3 were reshaped
orior to firing the at2cnd cycle. No further nalfunct;ins .ciu.-red with
these two magazines.

b: These malfunctions were caused by inadequate magazine design. The last rd.
in t-ie magazine was ejected from the feed-lýps prior to st ripping by the bolt.
Eighteen of the fifty eight malfunctions required retraction of the charging
handle and actuation of the bolt release to clear; the remainder by
actuation of the bolt release only as the bolt was locked to the rear.

ci Two magazines were rendered inioerable due to a broken right feed-lip;
one during cycle 1, the other during the third cycle.

d; Partial breakage of the rigtt feed-lip allowed retension of only 19 rounds.
The magazine completly failed to operate after firing three cycles (ref. c
above)

es Loosening of the floor plate on both test and control magazines did not
adversely influence magazine functioning. Test magazine No. T168 was
made without a floor plate detent (ref. figure 2.2-1 And I-1). Ccntrol
magazine No. C160 had a broken floor plate clip rivit (lower) which allowed
the floor plate to slide out of position.

f: The tight insertion and retraction of the control magazines was caused
by droo-test da:-4ge which laterally expanded the sides of the magazines
when dropped on the feed-lips. Function performance was not der ded by
this condition.
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Table I-IV (Cont'd)

I 'I..lapon N:,azlnt •o, tyl clic . :,it i/,in. No.
;0. n t , 7"w ~tT Contr -,o I'vt r'i L

15 - 151 - 927 19
164 - 917 - 20

- 176 - 926 20
189 - 917 - 20

11 - 859 - 20
- 166 - ?77

179 - 84o - 20
- i91 - i62 19

12 - 156 - 951 20
169 - 9i44 - 20

- l11 - 909
19h - 937 - ?0

13 159 - 893 - 20
- P1 9%4 20
184 - 997 - 20

- IC6 - 915 20

14 - 161 920 19
174 - 019 - 20

- 186 - 917 20
199 - 910 - 20

Average - - 903 915 -
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Table I-V. Firing Sequence for Part I (Five Loadings) of

Function and Durability Test

Mode of Fire by Kagazine No. Cycle 1 Cycle 2 Cyclb 3 Cycle 4 Cycle 5
A JNo. •ý Wpn o. N., ýýNo.

T1 C1 T2 02 T3 1 2 3 4 5
C3 T4 C4 T5 C5 2 3 4 5 6

T6 C6 T7 C7 Ti 3 4 5 6 7
C8 79 C9 Tio lo 4 5 6 7 8
TIl C01 T12 C12 T13 5 6 7 8 9
C13 T14 C14 T15 0*15 6 7 8 9 10
T16 CI' T17 C17 T18 7 8 9 10 1
CA T19 C19 T20 C20 9 10 1 2
T21 C21 T22 C22 T23 9 10 1 2 3
C,3 k24 C24 T25 C25 10 1. 2 3 4

T26 C26 T27 C27 T28 1 2 3 4 5
C28 T29 C29 T30 C30 2 3 4 5 6

3 C31 T32 C32 T33 3 4 5 6 7
C33 T34 043 T35 C35 4 5 6 7 8
T36 C36 T37 037 T38 5 6 7 8 9
C38 T39 C39 T40 C4o 6 7 8 9 10
T41 C41 T42 C42 T43 7 8 9 10 1

C43 T44 C4.1 T45 C45 8 9 10 1 2
T46 C46 T47 C47 T48 9 10 1 2 3

C48 T49 C49 T50 C50 10 1 2 3 4

T51 C51 T52 C52 T53 1 2 3 4 5
C53 T54 C54 T55 C55 2 3 4 5 6

T56 C56 T57 057 T58 3 4 5 6 7

058 T59 c59 T60 C60 4 5 6 7 3
T51 c61 T62 C62 T63 5 6 7 8 9
C63 T64 C64 T65 C65 6 7 8 9 10
T66 #66 T67 C67 T68 7 8 9 10 1
C6P T69 C69 T70 C70 8 9 10 1 2
T71 C71 T72 C72 T73 9 10 1 2 3
C73 T74 C74 T75 C75 10 1 2 3 4

T76 C76 777 C77 T78 1 2 3 4 5
C78 T79 C79 TO 080 2 3 4 5 6
T81 C81 T82 C82 T83 3 4 5 6 7
C83 TSh C84 85 C85 4 5 6 7 8
T86 C86 `87 087 T88 5 6 7 8 9
C88 T85 C89 T 90 C90 6 7 8 9 10
T91 C91 T92 C92 T93 7 8 9 13 1
C93 T94 C914 T95 095 8 9 10 1 2
T96 C96 T97 C97 T98 1O 1 2 3
098 T99 C99 TIO0 C0OO 10 1 2 3 4
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Table I-VII. Cyclic Rate of '-Ire Data for Function

and I)urahllity 'rest (Cycles I through 5)

Test
Magazine APG Weapon Number

"No. 4 2 3 5 6 7 . 9

4 783 831 865 869 844
9 827 792 838 881 855

14 825 844 823 869 832
19 840 789 808 823 809
24 836 758 881 893 801
29 755 844 879 851 838
34 825 813 834 891 832
39 801. 59 836 840 815
44 832 768 798 818 811
49 838 780 855 873 788
54 755 944 871 810 847
59 832 813 845 879 836
64 802 871 844 838 820
69 829 778 802 825 823
74 842 789 855 877 71,91
79 741 849 885 942 845
84 847 829 857 883 842
89 799 859 847 829 816
94 831 767 815 832 829 Average,
99 851 798 859 879 801 All Wpns.

Average 837 772 852 863 831 831 871 828 831 612 831
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Tnble I-V!Il. Cyclic Rate of Fire Data for Function
and Durability Test (Cycles 1 through 5)

Control
Magazine APO Weapon lumber

No. 1 2 3 4 5 6 7 8'9 6

1 845 781 838 9o 845
6 192 832 818 842 871

11 783 789 849 845 836
16 825 825 809 811 84O
21 825 816 855 806 794
26 823 753 832 875 831
31 776 855 812 825 855
36 78) 799 861 827 829
41 806 825 811 820 811
46 831 791 851 788 770
51 820 759 836 but 836
56 798 853 834 823 857
61 798 820 855 825 831
66 818 845 815 834 8o0
71 825 778 855 799 796
76 816 776 8H0 871 829
81 834 885 855 84.2 859
86 798 838 867 83b 820
91 820 847 811 831 801 Average,
96 9140 786 869 811 825 All Wpns.

Average 824 780 831 868 821 822 851 823 818 805 825
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Table I-IX. Cyclic Rate of Fire Data for Function
ard Durability Test (Cycles 6 through 50)

Rapazine Cycle AM Weapon iumber
No. No. _ 4 -• 6 7 - 9-TO-

C 5 6-15 820 806 863 919 845 851 867 822 834 853 H48
16-25 792 801 855 887 832 853 871 834 832 801 836
26-35 809 804 879 902 845 869 875 851 844 811 849
36-45 813 R06 883 904 844 857 881 84? 829 825 849
46-50 - 808 - 887 - 847 - 840 - 829 842

Average M- 9-

C 30 6-15 816 825 863 879 853 831 881 829 842 792 841
16-25 806 798 873 877 845 855 871 822 832 '19" 837
26-35 809 811 877 897 853 840 879 851 845 816 848
36-45 802 809 871 906 851 871 877 842 840 838 851 Average,
46-50 - 799 - 904 - 844 - 834 - `25 841 AlLns,

Average Bw Sm 7Tf 997 70- M4 f 80 T1 -2 647 I4

T 20 6-15 844 808 861 902 883 853 912 827 851 818 856
16-25 818 806 859 897 849 853 879 844 845 813 846
26-35 829 798 887 910 859 863 881 867 849 825 857
36-45 818 796 887 921 857 891 879 865 849 831 859
46-50 823 - d67 - 845 - 873 - 844 - 850

Average 79 FU M W M532 W 8 M -

T 45 6-15 815 815 89' 893 847 857 883 834 867 823 852
16-25 806 808 869 902 849 861 883 840 845 809 847
26-35 823 802 881 902 853 875 881 847 867 842 857
36-45 822 791 887 908 847 881 977 853 832 844 854 'verage,
46-50 815 - 867 - 845 - 67 - 838 - 846 Wpns.

Average M TT TM 72-
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Table I-X. Malfunction Data for Function and Durability
Test (Cycles 1 through 50)

M&~azine Cycle aMaFazine bMalfunction Type, b Weapon Number
_Ne No. No. 2 3 5 6 10 Total

Test 1 23(S) FF 1
1 41(8) F 1

Total- 1 -- -6 0 0 -T o T o

Control 5 28(B) F1
5 43(B) FBR 1

25 150() 2FC 2
32 20(S) FI8R 1
32 4o(B) FBR 1

Total -o- T o -6 -5 -1 o T o

a: The letter in () is ths mode of fire of the weapon at the time of the malfunction.
b: The malfunction abbreviations are as follows - FF (failure to fed), FC (failure

to chamber), and FBR (failure of bolt to remain rearward after firing last rd.
from magazine).

Note: A total of 20,000 rounds was fired with each magazine type; 100 magazines
tested with 1O0 rds. each (five loadings) and an additiOnal 900 rds. from
ten magazines selected from the origional 100 samples. Ten MI6AI rifles
were used.
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APPFNDIX II - DEFICIFNCIES AND SHORTCOMINGS

1. Deficirnctes

Suggested
Deficiency - Corrective Action Remarks

First two cartridges Revert to the earlier The cartridge profile
loaded Into the test follower design (round of the follower does
magazine stack one on cartridge profile), not allow the first
top of the other Limit follower tilt round entering the mag-
which reduces magazine (rotation about the azine from the charger
capacity to 19 rounds longitudinal axis) so clip to laterally shift
and causes failures to that premature release from center to left
properly feed (DF) of the last round does side.
which are not imiedi- not reoccur (see No. 3
ately clearable (para- below).
graph 2.2).

2. Shortcomings

Suggested

Shortcoming Corrective Action Remarks

Magazine floor plate Increase height of The plasticity of the
completely separates detent ball. Eliminate test magazine material
from magazine body frontal protrusion of contributes to this
when the loaded maga- the floor plate below defect. Only partial
zine is base-dropped the magazine body. separation was experi-
(paragraph 2.4). enced at -65 0 F.

Incomplete formation of Relocate the position At present, die gating
the test magazine floor of the die gating to is located at the end
plate detent ball ensure complete for- of the floor plate oppo-
(paragraph 2.2 and mation of the floor site the lock detent.
Figure 2.2-9). plate lock detent. The material flow pat-

tern created is not
uniforr.

3. Correctei DefLciencies

Deficiency Corrective Action Remarks

Last cartridge in test Change follower pro- Although this change
magazine prematurely file from round car- corrected the feeding
releases frzym the tridge to rectmngular problem, !t caused the
feed lips and causes nrofile. Increase deficiency related in
a Weapno stoppage. dide hearing surface No. 1 above.

on the follower.

(Followint- Page Blank)
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APPENDIX III REFERENCES

1. Materiel Test Pkocedure (MTP) 3 2 513

2. Miller, Franklin H., Final Report of Engineer Design Test of Magazine. 20 Round,
Disposable, for M16Ai (XM16E 1), Rifle, USATECOM Project No 8 7020003.
Aberdeen Proving Ground. Report No. 2536, October 1967. (Distribution Controlled
by Project Manager, Rifles. AD 820 840L)

3. Drawings of Plastic Magazine Components (by USAIWL):

a. Housing, Magazine, M16, No. D4 10623.

b. Spring, Compression, Magazine, No. C4-1042 8.

c. Follower, No. C4-1042-5 (Original).

d. Follower, No. C4-1042-5 (Redesigned).

e. Floor Plate. No. C4-1042-11.

f. Assembly, Plastic Magazine, No. C4-1042-6,

4. Wilson, A, Final Letter Report of Product Improvment Test of Redesigned Bolt Catch,
USATECOM Project No. 8-WE-603-016-002 (8-9-0200-34). Aberdee-i Proving Ground.
6 August 1969.

5. Wihon, A., Final Report &-, Combined Initial Produc-zon and Inspection Comparison
Test of M16A1 Rifles, USATECOM Project Nos. 8-9-0200-25 and 8-9-0200-27.
Aberdeen Proving Ground. Report No. 3247, May 1969. iDistribution Controlled by
Project Manager. Rifles, ATTN: AMCPM-RS. AD 854 075L.)

6. Test Directive (STEAP Form 1028'. D? sosaoit !i. Magaz-,e for M16AI Rif'e, 26
July 1968.

7. Letter frorm USALWL, 16 July 1968, Magazine, Disposable, Plastic, 5.56-MM and

Bandoleer, LWL Task 07-F-66 with Test Plan Out'ine 3s Incdosure 1.
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